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<400> 1 
atgaacgagt 


ctgtaaaaga 


gatacctgat 


gtattaaaaa 


gccagtgtgg 


ttttaattgt 


60 


ctgacagata 


ttagccacag 


ctcttttaat 


gaatttcgcc 


agcaagtatc 


tgagcacctc 


120 


tcctggtccg 


aaacacacga 


cttatatcat 


gatgcacaac 


aggcacaaaa 


ggataatcgc 


180 


ctgtatgaag 


cgcgtattct 


caaacgcgcc 


aatccccaat 


tacaaaatgc 


ggtgcatctt 


240 


gccattctcg 


ctcccaatgc 


tgaactgata 


ggctataaca 


atcaatttag 


cggtagagcc 


300 


agtcaatatg 


ttgcgccggg 


taccgtttct 


tccatgttct 


cccccgccgc 


ttatttgact 


360 


gaactttatc 


gtgaagcacg 


caatttacac 


gcaagtgact 


ccgtttatta 


tctggatacc 


420 


cgccgcccag 


atctcaaatc 


aatggcgctc 


agtcagcaaa 


atatggatat 


agaattatcc 


480 


acactctctt 


tgtccaatga 


gctgttattg 


gaaagcatta 


aaactgaatc 


taaactggaa 


540 


aactatacta 


aagtgatgga 


aatgctctcc 


actttccgtc 


cttccggcgc 


aacgccttat 


600 


catgatgctt 


atgaaaatgt 


gcgtgaagtt 


atccagctac 


aagatcctgg 


acttgagcaa 


660 


ctcaatgcat 


caccggcaat 


tgccgggttg 


atgcatcaag 


cctccctatt 


gggtattaac 


720 


gcttcaatct 


cgcctgagct 


atttaatatt 


ctgacggagg 


agattaccga 


aggtaatgct 


780 


gaggaacttt 


ataagaaaaa 


ttttggtaat 


atcgaaccgg 


cctcattggc 


tatgccggaa 


840 


taccttaaac 


gttattataa 


tttaagcgat 


gaagaactta 


gtcagtttat 


tggtaaagcc 


900 
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agcaattttg 


gtcaacagga 


atatagtaat 


aaccaactta 


ttactccggt 


agtcaacagc 


960 


agtgatggca 


cggttaaggt 


atatcggatc 


acccgcgaat 


atacaaccaa 


tgcttatcaa 


1020 


atggatgtgg 


agctatttcc 


cttcggtggt 


gagaattatc 


ggttagatta 


taaattcaaa 


1080 


aatttttata 


atgcctctta 


tttatccatc 


aagttaaatg 


ataaaagaga 


acttgttcga 


1140 


actgaaggcg 


ctcctcaagt 


caatatagaa 


tactccgcaa 


atatcacatt 


aaataccgct 


1200 


gatatcagtc 


aaccttttga 


aattggcctg 


acacgagtac 


ttcctcccgg 


ttcttgggca 


1260 


tatgccgccg 


caaaatttac 


cgttgaagag 


tataaccaat 


actcttttct 


gctaaaactt 


1320 


aacaaggcta 


ttcgtctatc 


acgtgcgaca 


gaattgtcac 


ccacgattct 


ggaaggcatt 


1380 


gtgcgcagtg 


ttaatctaca 


actggatatc 


aacacagacg 


tattaggtaa 


agtttttctg 


1440 


actaaatatt 


atatgcagcg 


ttatgctatt 


catgctgaaa 


ctgccctgat 


actatgcaac 


1500 


gcgcctattt 


cacaacgttc 


atatgataat 


caacctagcc 


aatttgatcg 


cctgtttaat 


1560 


acgccattac 


tgaacggaca 


atatttttct 


accggcgatg 


aggagattga 


tttaaattca 


1620 


ggtagcaccg 


gcgattggcg 


aaaaaccata 


cttaagcgtg 


catttaatat 


tgatgatgtc 


1680 


tcgctcttcc 


gcctgcttaa 


aattaccgac 


catgataata 


aagatggaaa 


aattaaaaat 


1740 


aacctaaaga 


atctttccaa 


tttatatatt 


ggaaaattac 


tggcagatat 


tcatcaatta 


1800 


accattgatg 


aactggattt 


attactgatt 


gccgtaggtg 


aaggaaaaac 


taatttatcc 


1860 


gctatcagtg 


ataagcaatt 


ggctaccctg 


atcagaaaac 


tcaatactat 


taccagctgg 


1920 


ctacatacac 


agaagtggag 


tgtattccag 


ctatttatca 


tgacctccac 


cagctataac 


1980 


aaaacgctaa 


cgcctgaaat 


taagaatttg 


ctggataccg 


tctaccacgg 


tttacaaggt 


2040 


tttgataaag 


acaaagcaga 


tttgctacat 


gtcatggcgc 


cctatattgc 


ggccaccttg 


2100 


caattatcat 


cggaaaatgt 


cgcccactcg 


gtactccttt 


gggcagataa 


gttacagccc 


2160 


ggcgacggcg 


caatgacagc 


agaaaaattc 


tgggactggt 


tgaatactaa 


gtatacgccg 


2220 


ggttcatcgg 


aagccgtaga 


aacgcaggaa 


catatcgttc 


agtattgtca 


ggctctggca 


2280 


caattggaaa 


tggtttacca 


ttccaccggc 


atcaacgaaa 


acgccttccg 


tctatttgtg 


2340 


acaaaaccag 


agatgtttgg 


cgctgcaact 


ggagcagcgc 


ccgcgcatga 


tgccctttca 


2400 


ctgattatgc 


tgacacgttt 


tgcggattgg 


gtgaacgcac 


taggcgaaaa 


agcgtcctcg 


2460 


gtgctagcgg 


catttgaagc 


taactcgtta 


acggcagaac 


aactggctga 


tgccatgaat 


2520 


cttgatgcta 


atttgctgtt 


gcaagccagt 


attcaagcac 


aaaatcatca 


acatcttccc 


2580 


ccagtaactc 


cagaaaatgc 


gttctcctgt 


tggacatcta 


tcaatactat 


cctgcaatgg 


2640 


gttaatgtcg 


cacaacaatt 


gaatgtcgcc 


ccacagggcg 


tttccgcttt 


ggtcgggctg 


2700 


gattatattc 


aatcaatgaa 


agagacaccg 


acctatgccc 


agtgggaaaa 


cgcggcaggc 


2760 
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gtattaaccg 


ccgggttgaa 


ttcacaacag 


gctaatacat 


tacacgcttt 


tctggatgaa 


2820 


tctcgcagtg 


ccgcattaag 


cacctactat 


atccgtcaag 


tcgccaaggc 


agcggcggct 


2880 


attaaaagcc 


gtgatgactt 


gtatcaatac 


ttactgattg 


ataatcaggt 


ttctgcggca 


2940 


ataaaaacca 


cccggatcgc 


cgaagccatt 


gccagtattc 


aactgtacgt 


caaccgggca 


3000 


ttggaaaatg 


tggaagaaaa 


tgccaattcg 


ggggttatca 


gccgccaatt 


ctttatcgac 


3060 


tgggacaaat 


acaataaacg 


ctacagcact 


tgggcgggtg 


tttctcaatt 


agtttactac 


3120 


ccggaaaact 


atattgatcc 


gaccatgcgt 


atcggacaaa 


ccaaaatgat 


ggacgcatta 


3180 


ctgcaatccg 


tcagccaaag 


ccaattaaac 


gccgataccg 


tcgaagatgc 


ctttatgtct 


3240 


tatctgacat 


cgtttgaaca 


agtggctaat 


cttaaagtta 


ttagcgcata 


tcacgataat 


3300 


attaataacg 


atcaagggct 


gacctatttt 


atcggactca 


gtgaaactga 


tgccggtgaa 


3360 


tattattggc 


gcagtgtcga 


tcacagtaaa 


ttcaacgacg 


gtaaattcgc 


ggctaatgcc 


3420 


tggagtgaat 


ggcataaaat 


tgattgtcca 


attaaccctt 


ataaaagcac 


tatccgtcca 


3480 


gtgatatata 


aatcccgcct 


gtatctgctc 


tggttggaac 


aaaaggagat 


caccaaacag 


3540 


acaggaaata 


gtaaagatgg 


ctatcaaact 


gaaacggatt 


atcgttatga 


actaaaattg 


3600 


gcgcatatcc 


gctatgatgg 


cacttggaat 


acgccaatca 


cctttgatgt 


caataaaaaa 


3660 


atatccgagc 


taaaactgga 


aaaaaataga 


gcgcccggac 


tctattgtgc 


cggttatcaa 


3720 


ggtgaagata 


cgttgctggt 


gatgttttat 


aaccaacaag 


acacactaga 


tagttataaa 


3780 


aacgcttcaa 


tgcaaggact 


atatatcttt 


gctgatatgg 


catccaaaga 


tatgacccca 


3840 


gaacagagca 


atgtttatcg 


ggataatagc 


tatcaacaat 


ttgataccaa 


taatgtcaga 


3900 


agagtgaata 


accgctatgc 


agaggattat 


gagattcctt 


cctcggtaag 


tagccgtaaa 


3960 


gactatggtt 


ggggagatta 


ttacctcagc 


atggtatata 


acggagatat 


tccaactatc 


4020 


aattacaaag 


ccgcatcaag 


tgatttaaaa 


atctatatct 


caccaaaatt 


aagaattatt 


4080 


cataatggat 


atgaaggaca 


gaagcgcaat 


caatgcaatc 


tgatgaataa 


atatggcaaa 


4140 


ctaggtgata 


aatttattgt 


ttatactagc 


ttgggggtca 


atccaaataa 


ctcgtcaaat 


4200 


aagctcatgt 


tttaccccgt 


ctatcaatat 


agcggaaaca 


ccagtggact 


caatcaaggg 


4260 


agactactat 


tccaccgtga 


caccacttat 


ccatctaaag 


tagaagcttg 


gattcctgga 


4320 


gcaaaacgtt 


ctctaaccaa 


ccaaaatgcc 


gccattggtg 


atgattatgc 


tacagactct 


4380 


ctgaataaac 


cggatgatct 


taagcaatat 


atctttatga 


ctgacagtaa 


agggactgct 


4440 


actgatgtct 


caggcccagt 


agagattaat 


actgcaattt 


ctccagcaaa 


agttcagata 


4500 


atagtcaaag 


cgggtggcaa 


ggagcaaact 


tttaccgcag 


ataaagatgt 


ctccattcag 


4560 
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ccat caccta 


gctttgatga 


aatgaattat 


caatttaatg 


cccttgaaat 


agaeggttet 


A C O C\ 

4620 


r*+*m 4* /■< a ^ +- 

ygtCugaaLC 


ttattaacaa 


ctcagccagt 


actgacgtta 


cttttaccgc 


atttgeggag 


^ c o n 

4680 


gatggccgca 


aactgggtta 


tgaaagttztc 


agtattcctg 


ttaccctcaa 


ggtaagtacc 


4740 


gataatgccc 


tgaccctgca 


ccataatgaa 


aatggtgcgc 


aatatatgea 


atggcaatcc 


4800 


tatcgtaccc 


gcctgaatac 


tctatttgcc 


cgccagttgg 


ttgcacgcgc 


caccaccgga 


4860 


atcgatacaa 


ttctgagtat 


ggaaactcag 


aatattcagg 


aacegcagtt 


aggcaaaggt 


492 0 


ttctatgcta 


cgttcgtgat 


acctccctat 


aacctatcaa 


ctcatggtga 


tgaacgttgg 


4980 


tttaagcttt 


atatcaaaca 


tgttgttgat 


aataattcac 


atattatcta 


ttcaggccag 


5040 


ctaacagata 


caaatataaa 


catcacatta 


tttattcctc 


ttgatgatgt 


cccattgaat 


5100 


caagattatc 


acgccaaggt 


ttatatgacc 


ttcaagaaat 


caccatcaga 


tggtacctgg 


5160 


tggggccctc 


actttgttag 


agatgataaa 


ggaatagtaa 


caataaaccc 


taaatccatt 


5220 


ttgacccatt 


ttgagagcgt 


caatgtcctg 


aataatatta 


gtagegaace 


aatggatttc 


coon 

5280 


agcggcgcta 


acagcctcta 


tttctgggaa 


ctgtxctact 


ataccccgat 


gctggt tget 


b j4U 


caacgtttgc 


tgcatgaaca 


gaacttcgat 


gaagccaacc 


gttggctgaa 


acatgtcugg 


c /i n n 
b4U U 


agtccatccg 


gttatattgt 


ccacggccag 


attcagaact 


accagtggaa 


cgtccgcccg 


5460 


ttactggaag 


acaccagttg 


gaacagtgat 


cctttggatt 


ccgtcgatcc 


tgacgcggta 


c c o n 
552 0 


gcacagcacg 


atccaatgca 


ctacaaagtt 


tcaactttta 


tgegtacett 


ggatctattg 


r r n n 

5580 


atagcacgcg 


gcgaccatgc 


ttatcgccaa 


ctggaacgag 


atacactcaa 


egaagegaag 


b 640 


atgtggtata 


tgcaagcgct 


gcatctatta 


ggtgacaaac 


cttatctacc 


gctgagtacg 


C T O A 

b / 00 


acatggagtg 


atccacgact 


agacagagcc 


gcggatatca 


ctacccaaaa 


tgctcacgac 


b /oO 


agcgcaatag 


tcgctctgcg 


gcagaatata 


cctacaccgg 


cacctttatc 


attgegcage 


coon 
b 0 


gctaataccc 


tgactgatct 


cttcctgccg 


caaatcaatg 


aagtgatgat 


gaattactgg 


5880 


cagacattag 


ctcagagagt 


atacaatctg 


cgtcataacc 


tctctatcga 


cggccagccg 


5940 


ttatatctgc 


caatctatgc 


cacaccggcc 


gatccgaaag 


cgttactcag 


cgccgccgtt 


c r\ r\ r\ 

6000 


gccacttctc 


aaggtggagg 


caagctaccg 


gaatcattta 


tgtccctgtg 


gcgtttcccg 


bOoU 


cacatgctgg 


aaaatgcgcg 


cggcatggtt 


age cage tea 


cccagttcgg 


ctccacgtta 


CI Oft 


caaaatatta 


tcgaacgtca 


ggacgcggaa 


gcgctcaatg 


cgttattaca 


aaatcaggee 


oloU 


gccgagctga 


tattgactaa 


cctgagcatt 


caggacaaaa 


ccattgaaga 


attggatgee 


6240 


gagaaaacgg 


tgttggaaaa 


atccaaagcg 


ggagcacaat 


cgcgctttga 


tagctaegge 


6300 


aaactgtacg 


atgagaatat 


caacgccggt 


gaaaaccaag 


ccatgacgct 


acgagcgtcc 


6360 


gccgccgggc 


ttaccacggc 


agttcaggca 


tcccgtctgg 


ccggtgcggc 


ggctgatctg 


6420 
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gtgcctaaca 


tcttcggctt 


tgccggtggc 


ggcagccgtt 


ggggggctat 


cgctgaggcg 


6480 


acaggttatg 


tgatggaatt 


ctccgcgaat 


gttatgaaca 


ccgaagcgga 


taaaattagc 


6540 


caatctgaaa 


cctaccgtcg 


tcgccgtcag 


gagtgggaga 


tccagcggaa 


taatgccgaa 


6600 


gcggaattga 


agcaaatcga 


tgctcagctc 


aaatcactcg 


ctgtacgccg 


cgaagccgcc 


6660 


gtattgcaga 


aaaccagtct 


gaaaacccaa 


caagaacaga 


cccaatctca 


attggccttc 


6720 


ctgcaacgta 


agttcagcaa 


tcaggcgtta 


tacaactggc 


tgcgtggtcg 


actggcggcg 


6780 


atttacttcc 


agttctacga 


tttggccgtc 


gcgcgttgcc 


tgatggcaga 


acaagcttac 


6840 


cgttgggaac 


tcaatgatga 


ctctgcccgc 


ttcattaaac 


cgggcgcctg 


gcagggaacc 


6900 


tatgccggtc 


tgcttgcagg 


tgaaaccttg 


atgctgagtc 


tggcacaaat 


ggaagacgct 


6960 


catctgaaac 


gcgataaacg 


cgcattagag 


gttgaacgca 


cagtatcgct 


ggccgaagtt 


7020 


tatgcaggat 


taccaaaaga 


taacggtcca 


ttttccctgg 


ctcaggaaat 


tgacaagctg 


7080 


gtgagtcaag 


gttcaggcag 


tgccggcagt 


ggtaataata 


atttggcgtt 


cggcgccggc 


7140 


acggacacta 


aaacctcttt 


gcaggcatca 


gtttcattcg 


ctgatttgaa 


aattcgtgaa 


7200 


gattacccgg 


catcgcttgg 


caaaattcga 


cgtatcaaac 


agatcagcgt 


cactttgccc 


7260 


gcgctactgg 


gaccgtatca 


ggatgtacag 


gcaatattgt 


cttacggcga 


taaagccgga 


7320 


ttagctaacg 


gctgtgaagc 


gctggcagtt 


tctcacggta 


tgaatgacag 


cggccaattc 


7380 


cagctcgatt 


tcaacgatgg 


caaattcctg 


ccattcgaag 


gcatcgccat 


tgatcaaggc 


7440 


acgctgacac 


tgagcttccc 


aaatgcatct 


atgccggaga 


aaggtaaaca 


agccactatg 


7500 


ttaaaaaccc 


tgaacgatat 


cattttgcat 


attcgctaca 


ccattaaata 


a 


7551 



<210> 2 
<211> 2516 
<212> PRT 

<213> Photorhabdus luminescens 
<400> 2 

Met Asn Glu Ser Val Lys Glu lie Pro Asp Val Leu Lys Ser Gin Cys 
15 10 15 

Gly Phe Asn Cys Leu Thr Asp lie Ser His Ser Ser Phe Asn Glu Phe 
20 25 30 

Arg Gin Gin Val Ser Glu His Leu Ser Trp Ser Glu Thr His Asp Leu 
35 40 45 

Tyr His Asp Ala Gin Gin Ala Gin Lys Asp Asn Arg Leu Tyr Glu Ala 
50 55 60 

Arg lie Leu Lys Arg Ala Asn Pro Gin Leu Gin Asn Ala Val His Leu 
65 70 75 80 
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Ala lie Leu Ala Pro Asn Ala Glu Leu lie Gly Tyr Asn Asn Gin Phe 
85 90 95 

Ser Gly Arg Ala Ser Gin Tyr Val Ala Pro Gly Thr Val Ser Ser Met 
100 105 110 

Phe Ser Pro Ala Ala Tyr Leu Thr Glu Leu Tyr Arg Glu Ala Arg Asn 
115 120 125 

Leu His Ala Ser Asp Ser Val Tyr Tyr Leu Asp Thr Arg Arg Pro Asp 
130 135 140 

Leu Lys Ser Met Ala Leu Ser Gin Gin Asn Met Asp lie Glu Leu Ser 
145 150 155 160 

Thr Leu Ser Leu Ser Asn Glu Leu Leu Leu Glu Ser lie Lys Thr Glu 
165 170 175 

Ser Lys Leu Glu Asn Tyr Thr Lys Val Met Glu Met Leu Ser Thr Phe 
180 185 190 

Arg Pro Ser Gly Ala Thr Pro Tyr His Asp Ala Tyr Glu Asn Val Arg 
195 200 205 

Glu Val lie Gin Leu Gin Asp Pro Gly Leu Glu Gin Leu Asn Ala Ser 
210 215 220 

Pro Ala He Ala Gly Leu Met His Gin Ala Ser Leu Leu Gly He Asn 
225 230 235 240 

Ala Ser He Ser Pro Glu Leu Phe Asn He Leu Thr Glu Glu He Thr 
245 250 255 

Glu Gly Asn Ala Glu Glu Leu Tyr Lys Lys Asn Phe Gly Asn He Glu 
260 265 270 

Pro Ala Ser Leu Ala Met Pro Glu Tyr Leu Lys Arg Tyr Tyr Asn Leu 
275 280 285 

Ser Asp Glu Glu Leu Ser Gin Phe He Gly Lys Ala Ser Asn Phe Gly 
290 295 300 

Gin Gin Glu Tyr Ser Asn Asn Gin Leu He Thr Pro Val Val Asn Ser 
305 310 315 320 

Ser Asp Gly Thr Val Lys Val Tyr Arg He Thr Arg Glu Tyr Thr Thr 
325 330 335 

Asn Ala Tyr Gin Met Asp Val Glu Leu Phe Pro Phe Gly Gly Glu Asn 
340 345 350 

Tyr Arg Leu Asp Tyr Lys Phe Lys Asn Phe Tyr Asn Ala Ser Tyr Leu 
355 360 365 

Ser He Lys Leu Asn Asp Lys Arg Glu Leu Val Arg Thr Glu Gly Ala 
370 375 380 

Pro Gin Val Asn He Glu Tyr Ser Ala Asn He Thr Leu Asn Thr Ala 
385 390 395 400 
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Asp lie Ser Gin Pro Phe Glu lie Gly Leu Thr Arg Val Leu Pro Ser 
405 410 415 

Gly Ser Trp Ala Tyr Ala Ala Ala Lys Phe Thr Val Glu Glu Tyr Asn 
420 425 430 

Gin Tyr Ser Phe Leu Leu Lys Leu Asn Lys Ala lie Arg Leu Ser Arg 
435 440 445 

Ala Thr Glu Leu Ser Pro Thr He Leu Glu Gly He Val Arg Ser Val 
450 455 460 

Asn Leu Gin Leu Asp He Asn Thr Asp Val Leu Gly Lys Val Phe Leu 
465 470 475 480 

Thr Lys Tyr Tyr Met Gin Arg Tyr Ala He His Ala Glu Thr Ala Leu 
485 490 495 

He Leu Cys Asn Ala Pro He Ser Gin Arg Ser Tyr Asp Asn Gin Pro 
500 505 510 

Ser Gin Phe Asp Arg Leu Phe Asn Thr Pro Leu Leu Asn Gly Gin Tyr 
515 520 525 

Phe Ser Thr Gly Asp Glu Glu He Asp Leu Asn Ser Gly Ser Thr Gly 
530 535 540 

Asp Trp Arg Lys Thr He Leu Lys Arg Ala Phe Asn He Asp Asp Val 
545 ^ 550 555 560 

Ser Leu Phe Arg Leu Leu Lys He Thr Asp His Asp Asn Lys Asp Gly 
565 570 575 

Lys He Lys Asn Asn Leu Lys Asn Leu Ser Asn Leu Tyr He Gly Lys 
580 585 590 

Leu Leu Ala Asp He His Gin Leu Thr He Asp Glu Leu Asp Leu Leu 
595 600 605 

Leu He Ala Val Gly Glu Gly Lys Thr Asn Leu Ser Ala He Ser Asp 
610 615 620 

Lys Gin Leu Ala Thr Leu He Arg Lys Leu Asn Thr lie Thr Ser Trp 
625 630 . 635 640 

Leu His Thr Gin Lys Trp Ser Val Phe Gin Leu Phe lie Met Thr Ser 
645 650 655 

Thr Ser Tyr Asn Lys Thr Leu Thr Pro Glu He Lys Asn Leu Leu Asp 
660 665 670 

Thr Val Tyr His Gly Leu Gin Gly Phe Asp Lys Asp Lys Ala Asp Leu 
675 680 685 

Leu His Val Met Ala Pro Tyr He Ala Ala Thr Leu Gin Leu Ser Ser 
690 695 700 

Glu Asn Val Ala His Ser Val Leu Leu Trp Ala Asp Lys Leu Gin Pro 
705 710 715 720 

Gly Asp Gly Ala Met Thr Ala Glu Lys Phe Trp Asp Trp Leu Asn Thr 



725 730 735 

Lys Tyr Thr Pro Gly Ser Ser Glu Ala Val Glu Thr Gin Glu His lie 
740 745 750 

Val Gin Tyr Cys Gin Ala Leu Ala Gin Leu Glu Met Val Tyr His Ser 
755 760 765 

Thr Gly He Asn Glu Asn Ala Phe Arg Leu Phe Val Thr Lys Pro Glu 
770 775 780 

Met Phe Gly Ala Ala Thr Gly Ala Ala Pro Ala His Asp Ala Leu Ser 
785 790 795 800 

Leu lie Met Leu Thr Arg Phe Ala Asp Trp Val Asn Ala Leu Gly Glu 
805 810 815 

Lys Ala Ser Ser Val Leu Ala Ala Phe Glu Ala Asn Ser Leu Thr Ala 
820 825 830 

Glu Gin Leu Ala Asp Ala Met Asn Leu Asp Ala Asn Leu Leu Leu Gin 
835 840 845 

Ala Ser He Gin Ala Gin Asn His Gin His Leu Pro Pro Val Thr Pro 
850 855 860 

Glu Asn Ala Phe Ser Cys Trp Thr Ser He Asn Thr He Leu Gin Trp 
865 870 875 880 

Val Asn Val Ala Gin Gin Leu Asn Val Ala Pro Gin Gly Val Ser Ala 
885 890 895 

Leu Val Gly Leu Asp Tyr He Gin Ser Met Lys Glu Thr Pro Thr Tyr 
900 905 910 

Ala Gin Trp Glu Asn Ala Ala Gly Val Leu Thr Ala Gly Leu Asn Ser 
915 920 925 

Gin Gin Ala Asn Thr Leu His Ala Phe Leu Asp Glu Ser Arg Ser Ala 
930 935 940 

Ala Leu Ser Thr Tyr Tyr He Arg Gin Val Ala Lys Ala Ala Ala Ala 
945 950 955 960 

He Lys Ser Arg Asp Asp Leu Tyr Gin Tyr Leu Leu He Asp Asn Gin 
965 970 975 

Val Ser Ala Ala He Lys Thr Thr Arg He Ala Glu Ala He Ala Ser 
980 985 990 

He Gin Leu Tyr Val Asn Arg Ala Leu Glu Asn Val Glu Glu Asn Ala 
995 1000 1005 

Asn Ser Gly Val He Ser Arg Gin Phe Phe He Asp Trp Asp Lys 
1010 1015 1020 

Tyr Asn Lys Arg Tyr Ser Thr Trp Ala Gly Val Ser Gin Leu Val 
1025 * 1030 1035 

Tyr Tyr Pro Glu Asn Tyr He Asp Pro Thr Met Arg He Gly Gin 
1040 1045 1050 
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Thr Lys Met Met Asp Ala Leu Leu Gin Sex Val Ser Gin Ser Gin 
1055 1060 1065 



Leu Asn Ala Asp Thr Val Glu Asp Ala Phe Met Ser Tyr Leu Thr 
1070 1075 1080 

Ser Phe Glu Gin Val Ala Asn Leu Lys Val lie Ser Ala Tyr His 
1085 1090 1095 

Asp Asn lie Asn Asn Asp Gin Gly Leu Thr Tyr Phe lie Gly Leu 
1100 1105 1110 

Ser Glu Thr Asp Ala Gly Glu Tyr Tyr Trp Arg Ser Val Asp His 
1115 1120 1125 

Ser Lys Phe Asn Asp Gly Lys- Phe Ala Ala Asn Ala Trp Ser Glu 
1130 1135 1140 

Trp His Lys lie Asp Cys Pro lie Asn Pro Tyr Lys Ser Thr lie 
1145 1150 1155 

Arg Pro Val lie Tyr Lys Ser Arg Leu Tyr Leu Leu Trp Leu Glu 
1160 1165 1170 

Gin Lys Glu lie Thr Lys Gin Thr Gly Asn Ser Lys Asp Gly Tyr 
1175 1180 1185 

Gin Thr Glu Thr Asp Tyr Arg Tyr Glu Leu Lys Leu Ala His lie 
1190 1195 1200 

Arg Tyr Asp Gly Thr Trp Asn Thr Pro lie Thr Phe Asp Val Asn 
1205 1210 1215 

Lys Lys lie Ser Glu Leu Lys Leu Glu Lys Asn Arg Ala Pro Gly 
1220 1225 1230 

Leu Tyr Cys Ala Gly Tyr Gin Gly Glu Asp Thr Leu Leu Val Met 
1235 1240 1245 

Phe Tyr Asn Gin Gin Asp Thr Leu Asp Ser Tyr Lys Asn Ala Ser 
1250 1255 1260 

Met Gin Gly Leu Tyr lie Phe Ala Asp Met Ala Ser Lys Asp Met 
1265 1270 1275 

Thr Pro Glu Gin Ser Asn Val Tyr Arg Asp Asn Ser Tyr Gin Gin 
1280 1285 1290 

Phe Asp Thr Asn Asn Val Arg Arg Val Asn Asn Arg Tyr Ala Glu 
1295 1300 1305 

Asp Tyr Glu lie Pro Ser Ser Val Ser Ser Arg Lys Asp Tyr Gly 
1310 1315 1320 

Trp Gly Asp Tyr Tyr Leu Ser Met Val Tyr Asn Gly Asp lie Pro 
1325 1330 1335 

Thr lie Asn Tyr Lys Ala Ala Ser Ser Asp Leu Lys lie Tyr lie 
1340 1345 1350 
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Ser Pro Lys Leu Arg lie lie His Asn Gly Tyr Glu Gly Gin Lys 

1355 1360 1365 

Arg Asn Gin Cys Asn Leu Met Asn Lys Tyr Gly Lys Leu Gly Asp 

1370 1375 1380 

Lys Phe lie Val Tyr Thr Ser Leu Gly Val Asn Pro Asn Asn Ser 

1385 1390 1395 

Ser Asn Lys Leu Met Phe Tyr Pro Val Tyr Gin Tyr Ser Gly Asn 

1400 1405 1410 

Thr Ser Gly Leu Asn Gin Gly Arg Leu Leu Phe His Arg Asp Thr 

1415 1420 1425 

Thr Tyr Pro Ser Lys Val Glu Ala Trp lie Pro Gly Ala Lys Arg 

1430 1435 1440 

Ser Leu Thr Asn Gin Asn Ala Ala lie Gly Asp Asp Tyr Ala Thr 

1445 1450 1455 

Asp Ser Leu Asn Lys Pro Asp Asp Leu Lys Gin Tyr lie Phe Met 

1460 1465 1470 

Thr Asp Ser Lys Gly Thr Ala Thr Asp Val Ser Gly Pro Val Glu 

1475 1480 1485 

lie Asn Thr Ala lie Ser Pro Ala Lys Val Gin He He Val Lys 

1490 1495 1500 

Ala Gly Gly Lys Glu Gin Thr Phe Thr Ala Asp Lys Asp Val Ser 

1505 1510 1515 

He Gin Pro Ser Pro Ser Phe Asp Glu Met Asn Tyr Gin Phe Asn 

1520 1525 1530 

Ala Leu Glu He Asp Gly Ser Gly Leu Asn Phe He Asn Asn Ser 

1535 1540 1545 

Ala Ser He Asp Val Thr Phe Thr Ala Phe Ala Glu Asp Gly Arg 

1550 1555 1560 

Lys Leu Gly Tyr Glu Ser Phe Ser lie Pro Val Thr Leu Lys Val 

1565 1570 1575 

Ser Thr Asp Asn Ala Leu Thr Leu His His Asn Glu Asn Gly Ala 

1580 1585 1590 

Gin Tyr Met Gin Trp Gin Ser Tyr Arg Thr Arg Leu Asn Thr Leu 

1595 1600 1605 

Phe Ala Arg Gin Leu Val Ala Arg Ala Thr Thr Gly He Asp Thr 

1610 1615 1620 

He Leu Ser Met Glu Thr Gin Asn He Gin Glu Pro Gin Leu Gly 

1625 1630 1635 

Lys Gly Phe Tyr Ala Thr Phe Val He Pro Pro Tyr Asn Leu Ser 

1640 1645 1650 

Thr His Gly Asp Glu Arg Trp Phe Lys Leu Tyr He Lys His Val 
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1655 1660 1665 

Val Asp Asn Asn Ser His lie lie Tyr Ser Gly Gin Leu Thr Asp 
1670 1675 1680 

Thr Asn lie Asn lie Thr Leu Phe lie Pro Leu Asp Asp Val Pro 
1685 1690 1695 

Leu Asn Gin Asp Tyr His Ala Lys Val Tyr Met Thr Phe Lys Lys 
1700 1705 1710 

Ser Pro Ser Asp Gly Thr Trp Trp Gly Pro His Phe Val Arg Asp 
1715 1720 1725 

Asp Lys Gly lie Val Thr lie Asn Pro Lys Ser lie Leu Thr His 
1730 1735 1740 

Phe Glu Ser Val Asn Val Leu Asn Asn lie Ser Ser Glu Pro Met 
1745 1750 1755 

Asp Phe Ser Gly Ala Asn Ser Leu Tyr Phe Trp Glu Leu Phe Tyr 
1760 1765 1770 

Tyr Thr Pro Met Leu Val Ala Gin Arg Leu Leu His Glu Gin Asn 
1775 1780 1785 

Phe Asp Glu Ala Asn Arg Trp Leu Lys Tyr Val Trp Ser Pro Ser 
1790 1795 1800 

Gly Tyr lie Val His Gly Gin lie Gin Asn Tyr Gin Trp Asn Val 
1805 1810 1815 

Arg Pro Leu Leu Glu Asp Thr Ser Trp Asn Ser Asp Pro Leu Asp 
1820 1825 1830 

Ser Val Asp Pro Asp Ala Val Ala Gin His Asp Pro Met His Tyr 
1835 1840 1845 

Lys Val Ser Thr Phe Met Arg Thr Leu Asp Leu Leu lie Ala Arg 
1850 1855 I860 

Gly Asp His Ala Tyr Arg Gin Leu Glu Arg Asp Thr Leu Asn Glu 
1865 1870 1875 

Ala Lys Met Trp Tyr Met Gin Ala Leu His Leu Leu Gly Asp Lys 
1880 1885 1890 

Pro Tyr Leu Pro Leu Ser Thr Thr Trp Ser Asp Pro Arg Leu Asp 
1895 1900 1905 

Arg Ala Ala Asp lie Thr Thr Gin Asn Ala His Asp Ser Ala lie 
1910 1915 1920 

Val Ala Leu Arg Gin Asn lie Pro Thr Pro Ala Pro Leu Ser Leu 
1925 ~ 1930 1935 

Arg Ser Ala Asn Thr Leu Thr Asp Leu Phe Leu Pro Gin lie Asn 
1940 1945 1950 

Glu Val Met Met Asn Tyr Trp Gin Thr Leu Ala Gin Arg Val Tyr 
1955 1960 1965 
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Asn Leu Arg His Asn Leu Ser lie Asp Gly Gin Pro Leu Tyr Leu 
1970 1975 1980 



Pro lie Tyr Ala Thr Pro Ala Asp Pro Lys Ala Leu Leu Ser Ala 

1985 1990 1995 

Ala Val Ala Thr Ser Gin Gly Gly Gly Lys Leu Pro Glu Ser Phe 

2000 2005 2010 

Met Ser Leu Trp Arg Phe Pro His Met Leu Glu Asn Ala Arg Gly 

2015 2020 2025 

Met Val Ser Gin Leu Thr Gin Phe Gly Ser Thr Leu Gin Asn He 

2030 2035 2040 

He Glu Arg Gin Asp Ala Glu Ala Leu Asn Ala Leu Leu Gin Asn 

2045 2050 2055 

Gin Ala Ala Glu Leu He Leu Thr Asn Leu Ser He Gin Asp Lys 

2060 2065 2070 

Thr He Glu Glu Leu Asp Ala Glu Lys Thr Val Leu Glu Lys Ser 

2075 2080 2085 

Lys Ala Gly Ala Gin Ser Arg Phe Asp Ser Tyr Gly Lys Leu Tyr 

2090 2095 2100 

Asp Glu Asn He Asn Ala Gly Glu Asn Gin Ala Met Thr Leu Arg 

2105 2110 2115 

Ala Ser Ala Ala Gly Leu Thr Thr Ala Val Gin Ala Ser Arg Leu 

2120 2125 2130 

Ala Gly Ala Ala Ala Asp Leu Val Pro Asn He Phe Gly Phe Ala 

2135 2140 2145 

Gly Gly Gly Ser Arg Trp Gly Ala He Ala Glu Ala Thr Gly Tyr 

2150 2155 2160 

Val Met Glu Phe Ser Ala Asn Val Met Asn Thr Glu Ala Asp Lys 

2165 2170 2175 

He Ser Gin Ser Glu Thr Tyr Arg Arg Arg Arg Gin Glu Trp Glu 

2180 2185 2190 

He Gin Arg Asn Asn Ala Glu Ala Glu Leu Lys Gin He Asp Ala 

2195 2200 2205 

Gin Leu Lys Ser Leu Ala Val Arg Arg Glu Ala Ala Val Leu Gin 

2210 2215 2220 

Lys Thr Ser Leu Lys Thr Gin Gin Glu Gin Thr Gin Ser Gin Leu 

2225 2230 2235 

Ala Phe Leu Gin Arg Lys Phe Ser Asn Gin Ala Leu Tyr Asn Trp 

2240 2245 2250 

Leu Arg Gly Arg Leu Ala Ala He Tyr Phe Gin Phe Tyr Asp Leu 

2255 2260 2265 
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Ala Val Ala Arg Cys Leu Met Ala Glu Gin Ala Tyr Arg Trp Glu 

2270 2275 2280 

Leu Asn Asp Asp Ser Ala Arg Phe lie Lys Pro Gly Ala Trp Gin 

2285 2290 2295 

Gly Thr Tyr Ala Gly Leu Leu Ala Gly Glu Thr Leu Met Leu Ser 

2300 2305 2310 

Leu Ala Gin Met Glu Asp Ala His Leu Lys Arg Asp Lys Arg Ala 

2315 2320 2325 

Leu Glu Val Glu Arg Thr Val Ser Leu Ala Glu Val Tyr Ala Gly 

2330 2335 2340 

Leu Pro Lys Asp Asn Gly Pro Phe Ser Leu Ala Gin Glu lie Asp 

2345 2350 2355 

Lys Leu Val Ser Gin Gly Ser Gly Ser Ala Gly Ser Gly Asn Asn 

2360 2365 2370 

Asn Leu Ala Phe Gly Ala Gly Thr Asp Thr Lys Thr Ser Leu Gin 

2375 2380 2385 

Ala Ser Val Ser Phe Ala Asp Leu Lys He Arg Glu Asp Tyr Pro 

2390 2395 2400 

Ala Ser Leu Gly Lys He Arg Arg He Lys Gin He Ser Val Thr 

2405 2410 2415 

Leu Pro Ala Leu Leu Gly Pro Tyr Gin Asp Val Gin Ala He Leu 

2420 2425 2430 

Ser Tyr Gly Asp Lys Ala Gly Leu Ala Asn Gly Cys Glu Ala Leu 

2435 2440 2445 

Ala Val Ser His Gly Met Asn Asp Ser Gly Gin Phe Gin Leu Asp 

2450 2455 2460 

Phe Asn Asp Gly Lys Phe Leu Pro Phe Glu Gly He Ala He Asp 

2465 2470 2475 

Gin Gly Thr Leu Thr Leu Ser Phe Pro Asn Ala Ser Met Pro Glu 

2480 2485 2490 

Lys Gly Lys Gin Ala Thr Met Leu Lys Thr Leu Asn Asp He He 

2495 2500 2505 

Leu His He Arg Tyr Thr He Lys 
2510 2515 
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atg cag aat tea caa aca ttc agt gtt acc gag ctg tea tta ccc aaa 48 
Met Gin Asn Ser Gin Thr Phe Ser Val Thr Glu Leu Ser Leu Pro Lys 
15 10 15 

ggc ggc ggc get att acc ggt atg ggt gaa gca tta aca cca gec ggg 96 
Gly Gly Gly Ala He Thr Gly Met Gly Glu Ala Leu Thr Pro Ala Gly 
20 25 30 

ccg gat ggt atg gec gec tta tec ctg cca tta ccc att tec gec ggg 144 
Pro Asp Gly Met Ala Ala Leu Ser Leu Pro Leu Pro He Ser Ala Gly 
35 40 45 

cgt ggt tac gca ccc teg etc act ctg aat tac aac agt gga acc ggt 192 
Arg Gly Tyr Ala Pro Ser Leu Thr Leu Asn Tyr Asn Ser Gly Thr Gly 
50 55 60 

aac age cca ttt ggt etc ggt tgg gac tgc ggc gtc atg gca att cgt 240 
Asn Ser Pro Phe Gly Leu Gly Trp Asp Cys Gly Val Met Ala He Arg 
65 70 75 80 

cgt cgc acc agt acc ggc gta ccg aat tac gat gaa acc gat act ttt 288 
Arg Arg Thr Ser Thr Gly Val Pro Asn Tyr Asp Glu Thr Asp Thr Phe 
85 90 95 

ctg ggg ccg gaa ggt gaa gtg ttg gtc gta gca tta aat gag gca ggt 33 6 

Leu Gly Pro Glu Gly Glu Val Leu Val Val Ala Leu Asn Glu Ala Gly 
100 105 110 

caa get gat ate cgc agt gaa tec tea ttg cag ggc ate aat ttg ggt 384 
Gin Ala Asp He Arg Ser Glu Ser Ser Leu Gin Gly He Asn Leu Gly 
115 120 125 

gcg acc ttc acc gtt acc tgt tat cgc tec cgc eta gaa age cac ttt 432 
Ala Thr Phe Thr Val Thr Cys Tyr Arg Ser Arg Leu Glu Ser His Phe 
130 135 140 

aac egg ttg gaa tac tgg caa ccc caa aca acc ggc gca acc gat ttc 480 
Asn Arg Leu Glu Tyr Trp Gin Pro Gin Thr Thr Gly Ala Thr Asp Phe 
145 150 155 160 

tgg ctg ata tac age ccc gac gga cag gtc cat tta ctg ggc aaa aat 528 
Trp Leu He Tyr Ser Pro Asp Gly Gin Val His Leu Leu Gly Lys Asn 
165 170 175 

cct cag gca cgt ate age aat cca etc aat gtt aac caa aca gcg caa 576 
Pro Gin Ala Arg He Ser Asn Pro Leu Asn Val Asn Gin Thr Ala Gin 
180 185 190 

tgg ctg ttg gaa gec teg ata tea tec cac age gaa cag att tat tat 624 
Trp Leu Leu Glu Ala Ser He Ser Ser His Ser Glu Gin He Tyr Tyr 
195 200 205 

caa tat cgc get gaa gat gaa gca ggt tgt gaa acc gac gag eta gca 672 
Gin Tyr Arg Ala Glu Asp Glu Ala Gly Cys Glu Thr Asp Glu Leu Ala 
210 215 220 

gec cac ccc age gca acc gtt cag cgc tac ctg caa aca gta cat tac 720 
Ala His Pro Ser Ala Thr Val Gin Arg Tyr Leu Gin Thr Val His Tyr 
225 230 235 240 

ggg aac ctg acc gec age gac gtt ttt cct aca eta aac gga gat gac 768 
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Gly Asn Leu Thr Ala Ser Asp Val Phe Pro Thr Leu Asn Gly Asp Asp 
245 250 255 

cca ctt aaa tct ggc tgg atg ttc tgt tta gta ttt gac tac ggt gag 816 
Pro Leu Lys Ser Gly Trp Met Phe Cys Leu Val Phe Asp Tyr Gly Glu 
260 265 270 

cgc aaa aac age tta tct gaa atg ccg ctg ttt aaa gec aca ggc aat 864 
Arg Lys Asn Ser Leu Ser Glu Met Pro Leu Phe Lys Ala Thr Gly Asn 
275 280 285 

tgg ctt tgc cga aaa gac cgt ttt tec cgt tat gag tac ggt ttt gaa 912 

Trp Leu Cys Arg Lys Asp Arg Phe Ser Arg Tyr Glu Tyr Gly Phe Glu 

290 295 300 

ttg cgt act cgc cgc tta tgc cgc caa ata ctg atg ttt cac cgt eta 960 

Leu Arg Thr Arg Arg Leu Cys Arg Gin lie Leu Met Phe His Arg Leu 
305 310 315 320 

caa acc eta tct ggt cag gca aag ggg gat gat gaa cct gcg eta gtg 1008 

Gin Thr Leu Ser Gly Gin Ala Lys Gly Asp Asp Glu Pro Ala Leu Val 
325 330 335 

teg cgt ctg ata ctg gat tat gac gaa aac gcg atg gtc agt acg etc 1056 

Ser Arg Leu lie Leu Asp Tyr Asp Glu Asn Ala Met Val Ser Thr Leu 
340 345 350 

gtt tct gtc cgc egg gta ggc cat gag gac aac aac acg gtt acc gcg 1104 

Val Ser Val Arg Arg Val Gly His Glu Asp Asn Asn Thr Val Thr Ala 
355 360 365 

ctg cca cca ctg gaa ctg gee tat cag cct ttt gag cca gaa caa acc 1152 

Leu Pro Pro Leu Glu Leu Ala Tyr Gin Pro Phe Glu Pro Glu Gin Thr 

370 375 380 

gca etc tgg caa tea atg gat gta ctg gca aat ttc aac acc att cag 1200 

Ala Leu Trp Gin Ser Met Asp Val Leu Ala Asn Phe Asn Thr lie Gin 
385 390 395 400 

cgc tgg caa ctg ctt gac ctg aaa gga gaa ggc gtg ccc ggc att etc 1248 

Arg Trp Gin Leu Leu Asp Leu Lys Gly Glu Gly Val Pro Gly lie Leu 
405 410 415 

tat cag gat aga aat ggc tgg tgg tat cga tct gec caa cgt cag gec 1296 

Tyr Gin Asp Arg Asn Gly Trp Trp Tyr Arg Ser Ala Gin Arg Gin Ala 
420 425 430 

ggg gaa gag atg aat gcg gtc acc tgg ggg aaa atg caa etc ctt ccc 1344 

Gly Glu Glu Met Asn Ala Val Thr Trp Gly Lys Met Gin Leu Leu Pro 
435 440 445 

ate aca cca get gtg cag gat aac gee tea ctg atg gat att aac ggt 1392 

lie Thr Pro Ala Val Gin Asp Asn Ala Ser Leu Met Asp lie Asn Gly 

450 455 460 

gac ggg caa ctg gac tgg gtg att acc ggg ccg ggg eta agg ggc tat 1440 

Asp Gly Gin Leu Asp Trp Val lie Thr Gly Pro Gly Leu Arg Gly Tyr 
465 470 475 480 

cac age caa cac ccg gat ggc agt tgg acg cgt ttt acg cca tta cat 1488 

His Ser Gin His Pro Asp Gly Ser Trp Thr Arg Phe Thr Pro Leu His 
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485 



490 



495 



gcc ctg ccg ata gaa tat tct cat cct cgc get caa ctt gec gat tta 1536 

Ala Leu Pro lie Glu Tyr Ser His Pro Arg Ala Gin Leu Ala Asp Leu 
500 505 - 510 

atg gga gcc ggg ctg tec gat tta gtg eta att ggt ccc aaa agt gtg 1584 

Met Gly Ala Gly Leu Ser Asp Leu Val Leu lie Gly Pro Lys Ser Val 
515 520 525 

cgc tta tat gtc aat aac cgt gat ggt ttt acc gaa ggg egg gat gtg 1632 

Arg Leu Tyr Val Asn Asn Arg Asp Gly Phe Thr Glu Gly Arg Asp Val 

530 535 540 

gtg caa tec ggt gat ate acc ctg ccg eta ccg ggc gcc gat gcc cgt 1680 

Val Gin Ser Gly Asp lie Thr Leu Pro Leu Pro Gly Ala Asp Ala Arg 
545 550 555 560 

aag tta gtg gca ttt agt gac gta ctg ggt tea ggc caa gca cat ctg 1728 

Lys Leu Val Ala Phe Ser Asp Val Leu Gly Ser Gly Gin Ala His Leu 
565 570 575 

gtt gaa gtt agt gca act caa gtc acc tgc tgg ccg aat ctg ggg cat 1776 

Val Glu Val Ser Ala Thr Gin Val Thr Cys Trp Pro Asn Leu Gly His 
580 585 590 

ggc cgt ttt ggt cag cca ate gta ttg ccg gga ttc age caa tct gcc 1824 

Gly Arg Phe Gly Gin Pro lie Val Leu Pro Gly Phe Ser Gin Ser Ala 
595 600 605 

gcc agt ttt aat cct gat cga gtt cat ctg gcc gat ttg gat ggg age 1872 

Ala Ser Phe Asn Pro Asp Arg Val His Leu Ala Asp Leu Asp Gly Ser 

610 615 620 

ggc cct gcc gat ttg att tat gtt cat get gac cgt ctg gat att ttc 192 0 

Gly Pro Ala Asp Leu lie Tyr Val His Ala Asp Arg Leu Asp lie Phe 
625 630 635 640 

age aat gaa agt ggc aac ggt ttt gca aaa cca ttc aca etc tct ttt 1968 

Ser Asn Glu Ser Gly Asn Gly Phe Ala Lys Pro Phe Thr Leu Ser Phe 
645 650 655 

cct gac ggc ctg cgt ttt gat gat acc tgc cag ttg caa gta gcc gat 2016 

Pro Asp Gly Leu Arg Phe Asp Asp Thr Cys Gin Leu Gin Val Ala Asp 
660 665 670 

gta caa ggg tta ggc gtt gtc age ctg ate eta age gta ccg cat atg 2064 

Val Gin Gly Leu Gly Val Val Ser Leu lie Leu Ser Val Pro His Met 
675 680 685 

gcg cca cat cat tgg cgc tgc gat ctg acc aac gcg aaa ccg tgg tta 2112 

Ala Pro His His Trp Arg Cys Asp Leu Thr Asn Ala Lys Pro Trp Leu 

690 695 700 

etc agt gaa acg aac aac aat atg ggg gcc aat cac acc ttg cat tac 2160 

Leu Ser Glu Thr Asn Asn Asn Met Gly Ala Asn His Thr Leu His Tyr 
705 710 715 720 

cgt age tct gtc cag ttc tgg ctg gat gaa aaa get gcg gca ttg get 2208 

Arg Ser Ser Val Gin Phe Trp Leu Asp Glu Lys Ala Ala Ala Leu Ala 
725 730 735 
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acc gga caa aca ccg gtc tgt tac ctg ccc ttc ccg gtc cat acc ctt 2256 
Thr Gly Gin Thr Pro Val Cys Tyr Leu Pro Phe Pro Val His Thr Leu 
740 745 750 

tgg caa aca gaa acc gag gat gaa ate age ggc aat aag tta gtg acc 2304 
Trp Gin Thr Glu Thr Glu Asp Glu lie Ser Gly Asn Lys Leu Val Thr 
755 760 765 

acg tta cgt tat get cac ggc get tgg gat gga cgt gaa egg gaa ttt 23 52 

Thr Leu Arg Tyr Ala His Gly Ala Trp Asp Gly Arg Glu Arg Glu Phe 
770 775 780 

cgt ggc ttt ggt tat gtt gag cag aca gac age cat caa etc get caa 2400 
Arg Gly Phe Gly Tyr Val Glu Gin Thr Asp Ser His Gin Leu Ala Gin 
785 790 795 800 

ggc aat gcg ccg gaa cgt aca cca ccg gca etc acc aaa age tgg tat 244 8 

Gly Asn Ala Pro Glu Arg Thr Pro Pro Ala Leu Thr Lys Ser Trp Tyr 
805 810 815 

gee acc gga tta cct gcg gta gat aat gcg tta tec gec ggg tat tgg 249 6 

Ala Thr Gly Leu Pro Ala Val Asp Asn Ala Leu Ser Ala Gly Tyr Trp 
820 825 830 

cgt ggc gat aag caa get ttc gee ggt ttt acg cca cgt ttt act etc 2544 
Arg Gly Asp Lys Gin Ala Phe Ala Gly Phe Thr Pro Arg Phe Thr Leu 
835 840 845 

tgg aaa gag ggc aaa gat gtt cca ctg aca ccg gaa gat gac cat aat 2592 
Trp Lys Glu Gly Lys Asp Val Pro Leu Thr Pro Glu Asp Asp His Asn 
850 855 860 

eta tac tgg tta aac egg gcg eta aaa ggt cag cca ctg cgt agt gaa 2640 
Leu Tyr Trp Leu Asn Arg Ala Leu Lys Gly Gin Pro Leu Arg Ser Glu 
865 870 875 880 

etc tac ggg ctg gat ggc age gca cag caa cag ate ccc tat aca gtg 2688 
Leu Tyr Gly Leu Asp Gly Ser Ala Gin Gin Gin lie Pro Tyr Thr Val 
885 890 895 

act gaa tec cgt cca cag gtg cgc caa tta caa gat ggc gee acc gtt 2736 
Thr Glu Ser Arg Pro Gin Val Arg Gin Leu Gin Asp Gly Ala Thr Val 
900 905 . 910 

tec ccg gtg etc tgg gee tea gtc gtg gaa age cgt agt tat cac tac 2784 
Ser Pro Val Leu Trp Ala Ser Val Val Glu Ser Arg Ser Tyr His Tyr 
915 920 925 

gaa cgt att ate agt gat ccc cag tgc aat cag gat ate acg ttg tec 2832 
Glu Arg lie He Ser Asp Pro Gin Cys Asn Gin Asp He Thr Leu Ser 
930 935 940 

agt gac eta ttc ggg caa cca ctg aaa cag gtt tec gta caa tat ccc 2880 
Ser Asp Leu Phe Gly Gin Pro Leu Lys Gin Val Ser Val Gin Tyr Pro 
945 950 955 960 

cgc cgc aac aaa cca aca acc aat ccg tat ccc gat acc eta ccg gat 2928 
Arg Arg Asn Lys Pro Thr Thr Asn Pro Tyr Pro Asp Thr Leu Pro Asp 
965 970 975 
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acg ctg ttt gcc age agt tat gac gat caa caa cag eta ttg cga tta 
Thr Leu Phe Ala Ser Ser Tyr Asp Asp Gin Gin Gin Leu Leu Arg Leu 
980 985 990 



2976 



acc tgc cga caa tec agt tgg cac cat ctt att ggt aat gag eta aga 
Thr Cys Arg Gin Ser Ser Trp His His Leu lie Gly Asn Glu Leu Arg 
995 1000 1005 



3024 



gtg ttg gga tta ccg gat ggc 
Val Leu Gly Leu Pro Asp Gly 
1010 1015 



aca cgc agt gat gcc 
Thr Arg Ser Asp Ala 
1020 



ttt act tac 
Phe Thr Tyr 



3069 



gat gcc aaa cag gta cct gtc gat ggc tta aat ctg gaa acc ctg 
Asp Ala Lys Gin Val Pro Val Asp Gly Leu Asn Leu Glu Thr Leu 
1025 1030 1035 



3114 



tgt get gaa aat age ctg att gcc gat gat aaa cct cgc gaa tac 
Cys Ala Glu Asn Ser Leu lie Ala Asp Asp Lys Pro Arg Glu Tyr 
1040 1045 1050 



3159 



etc aat cag caa cga acg ttc tat acc gac ggg aaa aac caa aca 
Leu Asn Gin Gin Arg Thr Phe Tyr Thr Asp Gly Lys Asn Gin Thr 
1055 1060 1065 



3204 



ccg ctg aaa aca ccg aca cga 
Pro Leu Lys Thr Pro Thr Arg 
1070 1075 



caa gcg tta ate gcc 
Gin Ala Leu lie Ala 
1080 



ttt acc gaa 
Phe Thr Glu 



3249 



acg gcg gta tta acg gaa tct ctg tta tec gcg ttt gat ggc ggt 
Thr Ala Val Leu Thr Glu Ser Leu Leu Ser Ala Phe Asp Gly Gly 
1085 1090 1095 



3294 



att acg cca gac gaa tta ccg gga ata ctg aca cag gcc gga tac 
lie Thr Pro Asp Glu Leu Pro Gly He Leu Thr Gin Ala Gly Tyr 
1100 1105 1110 



3339 



caa caa gag cct tat ctg ttt cca cgc acc ggc gaa aac aaa gtt 
Gin Gin Glu Pro Tyr Leu Phe Pro Arg Thr Gly Glu Asn Lys Val 
1115 1120 1125 



3384 



tgg gta gcg cgt caa ggc tat acc gat tac ggg acg gaa gca caa 
Trp Val Ala Arg Gin Gly Tyr Thr Asp Tyr Gly Thr Glu Ala Gin 
1130 1135 1140 



3429 



ttt tgg cgt cct gtc gca caa cgt aac age ctg tta acc ggg aaa 
Phe Trp Arg Pro Val Ala Gin Arg Asn Ser Leu Leu Thr Gly Lys 
1145 1150 1155 



3474 



atg acg tta aaa tgg gat act 
Met Thr Leu Lys Trp Asp Thr 
1160 1165 



cac tat tgt gtc ate acc caa acc 
His Tyr Cys Val He Thr Gin Thr 
1170 



3519 



caa gat get gcc ggc etc acc gtc tea gcc aat tat gac tgg cgt 
Gin Asp Ala Ala Gly Leu Thr Val Ser Ala Asn Tyr Asp Trp Arg 
1175 1180 1185 



3564 



ttt etc aca cca acg caa ctg act gac ate aac gat aat gtg cat 
Phe Leu Thr Pro Thr Gin Leu Thr Asp He Asn Asp Asn Val His 
1190 1195 1200 



3609 



etc ate acc ttg gat get ctg gga cgc cct gtc acg caa cgt ttc 
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3654 



Leu lie Thr Leu Asp Ala Leu Gly Arg Pro Val Thr Gin Arg Phe 
1205 1210 1215 

tgg ggg ate gaa age ggt gtg gca aca ggt tac tct tea tea gaa 3699 
Trp Gly lie Glu Ser Gly Val Ala Thr Gly Tyr Ser Ser Ser Glu 
1220 1225 1230 

gaa aaa cca ttc tct cca cca aac gat ate gat ace get att aat 3744 
Glu Lys Pro Phe Ser Pro Pro Asn Asp lie Asp Thr Ala lie Asn 
1235 1240 1245 

eta ace gga cca etc cct gtc gca cag tgt ctg gtc tat gca ccg 37 89 

Leu Thr Gly Pro Leu Pro Val Ala Gin Cys Leu Val Tyr Ala Pro 
1250 1255 1260 

gac agt tgg atg cca eta ttc agt caa gaa acc ttc aac aca tta 3834 
Asp Ser Trp Met Pro Leu Phe Ser Gin Glu Thr Phe Asn Thr Leu 
1265 1270 1275 

acg cag gaa gag cag gag acg ctg cgt gat tea cgt att ate acg 387 9 

Thr Gin Glu Glu Gin Glu Thr Leu Arg Asp Ser Arg lie lie Thr 
1280 1285 1290 

gaa gat tgg cgt att tgc gca ctg act cgc cgc cgt tgg eta caa 3924 
Glu Asp Trp Arg He Cys Ala Leu Thr Arg Arg Arg Trp Leu Gin 
1295 1300 1305 

agt caa aag ate agt aca cca tta gtt aaa ctg tta acc aac age 3969 
Ser Gin Lys He Ser Thr Pro Leu Val Lys Leu Leu Thr Asn Ser 
1310 1315 1320 

att ggt tta cct ccc cat aac ctt acg ctg acc aca gac cgt tat 4014 
He Gly Leu Pro Pro His Asn Leu Thr Leu Thr Thr Asp Arg Tyr 
1325 1330 1335 

gac cgc gac tct gag cag caa att cgc caa caa gtc gca ttt agt 4059 
Asp Arg Asp Ser Glu Gin Gin He Arg Gin Gin Val Ala Phe Ser 
1340 1345 1350 

gat ggt ttt ggc cgt ctg eta caa gcg tct gta cga cat gag gca 4104 
Asp Gly Phe Gly Arg Leu Leu Gin Ala Ser Val Arg His Glu Ala 
1355 1360 1365 

ggc gaa gec tgg caa cgt aac caa gac ggt tct ctg gtg aca aaa 4149 
Gly Glu Ala Trp Gin Arg Asn Gin Asp Gly Ser Leu Val Thr Lys 
1370 1375 1380 

gtg gag aat acc aaa acg cgt tgg gcg gtc acg gga cgc acc gaa 4194 
Val Glu Asn Thr Lys Thr Arg Trp Ala Val Thr Gly Arg Thr Glu 
1385 1390 1395 

tat gat aat aaa ggg caa acg ata cgc act tat cag ccc tat ttc 423 9 

Tyr Asp Asn Lys Gly Gin Thr He Arg Thr Tyr Gin Pro Tyr Phe 
1400 1405 1410 

etc aac gac tgg cga tat gtc agt gat gac age gec aga aaa gaa 4284 
Leu Asn Asp Trp Arg Tyr Val Ser Asp Asp Ser Ala Arg Lys Glu 
1415 1420 1425 

gec tat gcg gat act cat att tat gat cca att ggg cga gaa ate 4329 
Ala Tyr Ala Asp Thr His He Tyr Asp Pro He Gly Arg Glu He 
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1430 



1435 1440 



egg gtt att act gca aaa ggc tgg ctg cgc caa age caa tat ttc 

Arg Val He Thr Ala Lys Gly Trp Leu Arg Gin Ser Gin Tyr Phe 
1445 1450 1455 

ccg tgg ttt acc gtg agt gag gat gag aat gat acg gec get gat 

Pro Trp Phe Thr Val Ser Glu Asp Glu Asn Asp Thr Ala Ala Asp 
1460 1465 1470 

gcg ctg gtg taa 
Ala Leu Val 
1475 



<210> 4 
<211> 1476 
<212> PRT 

<213> Photorhabdus luminescens 
<400> 4 

Met Gin Asn Ser Gin Thr Phe Ser Val Thr Glu Leu Ser Leu Pro Lys 
15 io 15 

Gly Gly Gly Ala He Thr Gly Met Gly Glu Ala Leu Thr Pro Ala Gly 
" ~ 20 25 30 

Pro Asp Gly Met Ala Ala Leu Ser Leu Pro Leu Pro He Ser Ala Gly 
35 40 45 

Arg Gly Tyr Ala Pro Ser Leu Thr Leu Asn Tyr Asn Ser Gly Thr Gly 
50 55 60 

Asn Ser Pro Phe Gly Leu Gly Trp Asp Cys Gly Val Met Ala He Arg 
65 70 75 80 

Arg Arg Thr Ser Thr Gly Val Pro Asn Tyr Asp Glu Thr Asp Thr Phe 
85 90 95 

Leu Gly Pro Glu Gly Glu Val Leu Val Val Ala Leu Asn Glu Ala Gly 
100 105 HO 

Gin Ala Asp He Arg Ser Glu Ser Ser Leu Gin Gly He Asn Leu Gly 
115 120 125 

Ala Thr Phe Thr Val Thr Cys Tyr Arg Ser Arg Leu Glu Ser His Phe 
130 135 140 

Asn Arg Leu Glu Tyr Trp Gin Pro Gin Thr Thr Gly Ala Thr Asp Phe 
145 150 155 160 

Trp Leu He Tyr Ser Pro Asp Gly Gin Val His Leu Leu Gly Lys Asn 
165 170 I 75 

Pro Gin Ala Arg He Ser Asn Pro Leu Asn Val Asn Gin Thr Ala Gin 
180 185 190 

Trp Leu Leu Glu Ala Ser He Ser Ser His Ser Glu Gin He Tyr Tyr 
195 200 205 
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4374 



4419 



4431 



Gin Tyr Arg Ala Glu Asp Glu Ala Gly Cys Glu Thr Asp Glu Leu Ala 
210 215 220 

Ala His Pro Ser Ala Thr Val Gin Arg Tyr Leu Gin Thr Val His Tyr 
225 230 235 240 

Gly Asn Leu Thr Ala Ser Asp Val Phe Pro Thr Leu Asn Gly Asp Asp 
245 250 255 

Pro Leu Lys Ser Gly Trp Met Phe Cys Leu Val Phe Asp Tyr Gly Glu 
260 265 270 

Arg Lys Asn Ser Leu Ser Glu Met Pro Leu Phe Lys Ala Thr Gly Asn 
275 280 285 

Trp Leu Cys Arg Lys Asp Arg Phe Ser Arg Tyr Glu Tyr Gly Phe Glu 
290 295 300 

Leu Arg Thr Arg Arg Leu Cys Arg Gin lie Leu Met Phe His Arg Leu 
305 310 315 320 

Gin Thr Leu Ser Gly Gin Ala Lys Gly Asp Asp Glu Pro Ala Leu Val 
325 330 335 

Ser Arg Leu lie Leu Asp Tyr Asp Glu Asn Ala Met Val Ser Thr Leu 
340 345 350 

Val Ser Val Arg Arg Val Gly His Glu Asp Asn Asn Thr Val Thr Ala 
355 360 365 

Leu Pro Pro Leu Glu Leu Ala Tyr Gin Pro Phe Glu Pro Glu Gin Thr 
370 375 380 

Ala Leu Trp Gin Ser Met Asp Val Leu Ala Asn Phe Asn Thr lie Gin 
385 390 395 400 

Arg Trp Gin Leu Leu Asp Leu Lys Gly Glu Gly Val Pro Gly lie Leu 
405 410 415 

Tyr Gin Asp Arg Asn Gly Trp Trp Tyr Arg Ser Ala Gin Arg Gin Ala 
420 425 430 

Gly Glu Glu Met Asn Ala Val Thr Trp Gly Lys Met Gin Leu Leu Pro 
435 440 445 

lie Thr Pro Ala Val Gin Asp Asn Ala Ser Leu Met Asp lie Asn Gly 
450 455 460 

Asp Gly Gin Leu Asp Trp Val lie Thr Gly Pro Gly Leu Arg Gly Tyr 
465 470 475 480 

His Ser Gin His Pro Asp Gly Ser Trp Thr Arg Phe Thr Pro Leu His 
485 490 495 

Ala Leu Pro lie Glu Tyr Ser His Pro Arg Ala Gin Leu Ala Asp Leu 
500 505 510 

Met Gly Ala Gly Leu Ser Asp Leu Val Leu He Gly Pro Lys Ser Val 
515 520 525 



Arg Leu Tyr Val Asn Asn Arg Asp Gly Phe Thr Glu Gly Arg Asp Val 
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530 535 540 

Val Gin Ser Gly Asp lie Thr Leu Pro Leu Pro Gly Ala Asp Ala Arg 
545 550 555 560 

Lys Leu Val Ala Phe Ser Asp Val Leu Gly Ser Gly Gin Ala His Leu 
565 570 575 

Val Glu Val Ser Ala Thr Gin Val Thr Cys Trp Pro Asn Leu Gly His 
580 585 590 

Gly Arg Phe Gly Gin Pro He Val Leu Pro Gly Phe Ser Gin Ser Ala 
595 600 605 

Ala Ser Phe Asn Pro Asp Arg Val His Leu Ala Asp Leu Asp Gly Ser 
610 615 620 

Gly Pro Ala Asp Leu He Tyr Val His Ala Asp Arg Leu Asp He Phe 
625 630 635 640 

Ser Asn Glu Ser Gly Asn Gly Phe Ala Lys Pro Phe Thr Leu Ser Phe 
645 650 655 

Pro Asp Gly Leu Arg Phe Asp Asp Thr Cys Gin Leu Gin Val Ala Asp 
660 665 670 

Val Gin Gly Leu Gly Val Val Ser Leu He Leu Ser Val Pro His Met 
675 680 685 

Ala Pro His His Trp Arg Cys Asp Leu Thr Asn Ala Lys Pro Trp Leu 
690 695 700 

Leu Ser Glu Thr Asn Asn Asn Met Gly Ala Asn His Thr Leu His Tyr 
705 710 715 720 

Arg Ser Ser Val Gin Phe Trp Leu Asp Glu Lys Ala Ala Ala Leu Ala 
725 730 735 

Thr Gly Gin Thr Pro Val Cys Tyr Leu Pro Phe Pro Val His Thr Leu 
740 745 750 

Trp Gin Thr Glu Thr Glu Asp Glu He Ser Gly Asn Lys Leu Val Thr 
755 760 765 

Thr Leu Arg Tyr Ala His Gly Ala Trp Asp Gly Arg Glu Arg Glu Phe 
770 ' " 775 780 

Arg Gly Phe Gly Tyr Val Glu Gin Thr Asp Ser His Gin Leu Ala Gin 
785 " ~ 790 795 800 

Gly Asn Ala Pro Glu Arg Thr Pro Pro Ala Leu Thr Lys Ser Trp Tyr 
805 810 815 

Ala Thr Gly Leu Pro Ala Val Asp Asn Ala Leu Ser Ala Gly Tyr Trp 
820 825 830 

Arg Gly Asp Lys Gin Ala Phe Ala Gly Phe Thr Pro Arg Phe Thr Leu 
835 840 845 

Trp Lys Glu Gly Lys Asp Val Pro Leu Thr Pro Glu Asp Asp His Asn 
850 855 860 
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Leu Tyr Trp Leu Asn Arg Ala Leu Lys Gly Gin Pro Leu Arg Ser Glu 
865 870 875 880 

Leu Tyr Gly Leu Asp Gly Ser Ala Gin Gin Gin lie Pro Tyr Thr Val 
885 890 895 

Thr Glu Ser Arg Pro Gin Val Arg Gin Leu Gin Asp Gly Ala Thr Val 
900 905 910 

Ser Pro Val Leu Trp Ala Ser Val Val Glu Ser Arg Ser Tyr His Tyr 
915 920 925 



Glu Arg lie lie Ser Asp Pro Gin Cys Asn Gin Asp lie Thr Leu Ser 

930 935 940 

Ser Asp Leu Phe Gly Gin Pro Leu Lys Gin Val Ser Val Gin Tyr Pro 
945 950 955 960 

Arg Arg Asn Lys Pro Thr Thr Asn Pro Tyr Pro Asp Thr Leu Pro Asp 
965 970 975 

Thr Leu Phe Ala Ser Ser Tyr Asp Asp Gin Gin Gin Leu Leu Arg Leu 
980 985 990 

Thr Cys Arg Gin Ser Ser Trp His His Leu lie Gly Asn Glu Leu Arg 
995 1000 1005 



Val Leu Gly Leu Pro Asp Gly Thr Arg Ser Asp Ala Phe Thr Tyr 

1010 1015 1020 

Asp Ala Lys Gin Val Pro Val Asp Gly Leu Asn Leu Glu Thr Leu 

1025 1030 1035 

Cys Ala Glu Asn Ser Leu lie Ala Asp Asp Lys Pro Arg Glu Tyr 

1040 1045 1050 

Leu Asn Gin Gin Arg Thr Phe Tyr Thr Asp Gly Lys Asn Gin Thr 

1055 1060 1065 

Pro Leu Lys Thr Pro Thr Arg Gin Ala Leu lie Ala Phe Thr Glu 

1070 1075 1080 

Thr Ala Val Leu Thr Glu Ser Leu Leu Ser Ala Phe Asp Gly Gly 

1085 1090 1095 

He Thr Pro Asp Glu Leu Pro Gly He Leu Thr Gin Ala Gly Tyr 

1100 1105 1110 

Gin Gin Glu Pro Tyr Leu Phe Pro Arg Thr Gly Glu Asn Lys Val 

1115 1120 1125 

Trp Val Ala Arg Gin Gly Tyr Thr Asp Tyr Gly Thr Glu Ala Gin 

1130 1135 1140 

Phe Trp Arg Pro Val Ala Gin Arg Asn Ser Leu Leu Thr Gly Lys 

1145 1150 1155 

Met Thr Leu Lys Trp Asp Thr His Tyr Cys Val He Thr Gin Thr 

1160 1165 1170 
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Gin Asp Ala Ala Gly Leu Thr Val Ser Ala Asn Tyr Asp Trp Arg 
1175 1180 1185 

Phe Leu Thr Pro Thr Gin Leu Thr Asp lie Asn Asp Asn Val His 
1190 1195 1200 

Leu lie Thr Leu Asp Ala Leu Gly Arg Pro Val Thr Gin Arg Phe 
1205 1210 1215 

Trp Gly lie Glu Ser Gly Val Ala Thr Gly Tyr Ser Ser Ser Glu 
1220 1225 1230 

Glu Lys Pro Phe Ser Pro Pro Asn Asp lie Asp Thr Ala lie Asn 
1235 1240 1245 

Leu Thr Gly Pro Leu Pro Val Ala Gin Cys Leu Val Tyr Ala Pro 
1250 1255 1260 

Asp Ser Trp Met Pro Leu Phe Ser Gin Glu Thr Phe Asn Thr Leu 
1265 1270 1275 

Thr Gin Glu Glu Gin Glu Thr Leu Arg Asp Ser Arg lie lie Thr 
1280 1285 1290 

Glu Asp Trp Arg lie Cys Ala Leu Thr Arg Arg Arg Trp Leu Gin 
1295 1300 1305 

Ser Gin Lys He Ser Thr Pro Leu Val Lys Leu Leu Thr Asn Ser 
1310 1315 1320 

He Gly Leu Pro Pro His Asn Leu Thr Leu Thr Thr Asp Arg Tyr 
1325 1330 1335 

Asp Arg Asp Ser Glu Gin Gin He Arg Gin Gin Val Ala Phe Ser 
1340 1345 1350 

Asp Gly Phe Gly Arg Leu Leu Gin Ala Ser Val Arg His Glu Ala 
1355 1360 1365 

Gly Glu Ala Trp Gin Arg Asn Gin Asp Gly Ser Leu Val Thr Lys 
1370 1375 1380 

Val Glu Asn Thr Lys Thr Arg Trp Ala Val Thr Gly Arg Thr Glu 
1385 1390 1395 

Tyr Asp Asn Lys Gly Gin Thr He Arg Thr Tyr Gin Pro Tyr Phe 
1400 1405 1410 

Leu Asn Asp Trp Arg Tyr Val Ser Asp Asp Ser Ala Arg Lys Glu 
1415 1420 1425 

Ala Tyr Ala Asp Thr His He Tyr Asp Pro He Gly Arg Glu He 
1430 1435 1440 

Arg Val He Thr Ala Lys Gly Trp Leu Arg Gin Ser Gin Tyr Phe 
1445 1450 1455 

Pro Trp Phe Thr Val Ser Glu Asp Glu Asn Asp Thr Ala Ala Asp 
1460 1465 1470 



Ala Leu Val 
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1475 



<210> 5 
<211> 2745 
<212> DNA 

<213> Photorhabdus luminescens 
<220> 

<221> CDS 

<222> (1) . . (2745) 

<400> 5 

atg age agt tac aat tct gca att gac caa aag acc ccc teg att aag 48 
Met Ser Ser Tyr Asn Ser Ala lie Asp Gin Lys Thr Pro Ser lie Lys 
15 10 15 

gta tta gat aac agg aaa tta aat gta cgt act tta gaa tat eta cgc 96 
Val Leu Asp Asn Arg Lys Leu Asn Val Arg Thr Leu Glu Tyr Leu Arg 
20 25 30 

act caa get gac gaa aac agt gat gaa tta att acg ttc tat gag ttc 144 
Thr Gin Ala Asp Glu Asn Ser Asp Glu Leu He Thr Phe Tyr Glu Phe 
35 40 45 

aat att ccg gga ttt cag gta aaa age acc gat cct cgt aaa aat aaa 192 
Asn He Pro Gly Phe Gin Val Lys Ser Thr Asp Pro Arg Lys Asn Lys 
50 55 60 

aac cag age ggc cca aat ttc att cgt gtc ttt aat ctt gec ggt caa 240 
Asn Gin Ser Gly Pro Asn Phe He Arg Val Phe Asn Leu Ala Gly Gin 
65 70 75 80 

gtt tta cgt gaa gaa agt gtt gat gec ggt egg act att acc etc aat 288 
Val Leu Arg Glu Glu Ser Val Asp Ala Gly Arg Thr He Thr Leu Asn 
85 90 95 

gat att gaa agt cgc ccg gtg ttg ate ate aat gca acc ggt gtc cgc 336 
Asp He Glu Ser Arg Pro Val Leu lie He Asn Ala Thr Gly Val Arg 
100 105 110 

caa aac cat cgt tat gaa gat aac acc ctt ccc ggt cgt ctg etc get 384 
Gin Asn His Arg Tyr Glu Asp Asn Thr Leu Pro Gly Arg Leu Leu Ala 
115 120 125 

ate acc gaa caa gta cag gca gga gag aaa acg acc gaa cgt ctt ate 432 
He Thr Glu Gin Val Gin Ala Gly Glu Lys Thr Thr Glu Arg Leu He 
130 135 140 

tgg gee ggc aat acg ccg caa gaa aaa gat tac aac etc gee ggt cag 480 
Trp Ala Gly Asn Thr Pro Gin Glu Lys Asp Tyr Asn Leu Ala Gly Gin 
145 150 155 160 

tgt gtc cgc cat tac gat acc gcg gga ctt act caa etc aat age ctt 528 
Cys Val Arg His Tyr Asp Thr Ala Gly Leu Thr Gin Leu Asn Ser Leu 
165 170 175 

tct ctg get ggc gtc gtg eta tea caa tct caa caa ctg ctt acc gat 576 
Ser Leu Ala Gly Val Val Leu Ser Gin Ser Gin Gin Leu Leu Thr Asp 
180 185 190 
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aac cag gat gcc gac tgg aca ggt gaa gac cag age etc tgg caa caa 62 4 

Ash Gin Asp Ala Asp Trp Thr Gly Glu Asp Gin Ser Leu Trp Gin Gin 
195 200 205 

aaa ctg agt agt gat gtc tat ate acc caa agt aac act gat gcc acc 672 
Lys Leu Ser Ser Asp Val Tyr lie Thr Gin Ser Asn Thr Asp Ala Thr 
210 215 220 

<3Q<3 get tta ctg acc cag acc gat gcc aaa ggc aac att cag egg ctg 72 0 

Gly Ala Leu Leu Thr Gin Thr Asp Ala Lys Gly Asn lie Gin Arg Leu 
225 230 235 240 

gcc tat gat gtg gcc ggg cag eta aaa ggg agt tgg tta aca etc aaa 768 
Ala Tyr Asp Val Ala Gly Gin Leu Lys Gly Ser Trp Leu Thr Leu Lys 
245 250 255 

ggt cag gcg gaa cag gtg att ate aaa teg eta acc tac tec gcc gcc 816 
Gly Gin Ala Glu Gin Val lie He Lys Ser Leu Thr Tyr Ser Ala Ala 
260 265 270 

ggg caa aaa tta cgt gaa gag cac ggt aac ggg att gtc act gaa tac 864 
Gly Gin Lys Leu Arg Glu Glu His Gly Asn Gly He Val Thr Glu Tyr 
275 280 285 

age tac gaa ccg gaa acc caa egg ctt ate ggc att acc act cgc cgt 912 
Ser Tyr Glu Pro Glu Thr Gin Arg Leu He Gly He Thr Thr Arg Arg 
290 295 300 

cca tea gac gcc aag gtg ttg caa gac eta cgc tat caa tat gac cca 960 
Pro Ser Asp Ala Lys Val Leu Gin Asp Leu Arg Tyr Gin Tyr Asp Pro 
305 310 315 320 

gta ggc aat gtc att aat ate cgt aat gat gcg gaa gcc act cgc ttt 1008 
Val Gly Asn Val He Asn He Arg Asn Asp Ala Glu Ala Thr Arg Phe 
325 330 335 

tgg cgc aat cag aaa gta gcc ccg gag aat age tat acc tac gat tec 1056 
Trp Arg Asn Gin Lys Val Ala Pro Glu Asn Ser Tyr Thr Tyr Asp Ser 
340 345 350 

ctg tat cag ctt ate age gcc acc ggg cgc gaa atg gcc aat ate ggt 1104 
Leu Tyr Gin Leu He Ser Ala Thr Gly Arg Glu Met Ala Asn He Gly 
355 360 365 

cag caa aac aac caa ctt ccc tec cct gcg eta cct tct gac aac aat 1152 
Gin Gin Asn Asn Gin Leu Pro Ser Pro Ala Leu Pro Ser Asp Asn Asn 
370 375 380 

acc tac act aac tat act cgc age tac age tat gat cac agt ggt aat 1200 
Thr Tyr Thr Asn Tyr Thr Arg Ser Tyr Ser Tyr Asp His Ser Gly Asn 
385 390 395 400 

ctg acg caa att egg cac age teg cca get acc cag aac aac tac acc 1248 
Leu Thr Gin He Arg His Ser Ser Pro Ala Thr Gin Asn Asn Tyr Thr 
405 410 415 

gtg get ate acc etc tea aac cgc age aat egg ggt gtt etc agt acg 1296 
Val Ala He Thr Leu Ser Asn Arg Ser Asn Arg Gly Val Leu Ser Thr 
420 425 430 

eta acc acc gat cca aat caa gtg gat acg ttg ttt gat gcc ggt ggt 1344 
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Leu Thr Thr Asp Pro Asn Gin Val Asp Thr Leu Phe Asp Ala Gly Gly 
435 440 445 



cac caa acc agt tta tta ccc gga cag aca ctt ate tgg aca cca cga 1392 
His Gin Thr Ser Leu Leu Pro Gly Gin Thr Leu He Trp Thr Pro Arg ■ 
450 455 460 

gga gag tta aag cag gtt aat aat ggc ccg gga aat gag tgg tac cgc 1440 
Gly Glu Leu Lys Gin Val Asn Asn Gly Pro Gly Asn Glu Trp Tyr Arg 
465 470 475 480 

tac gac age aac ggc atg aga caa ctg aaa gtg agt gaa cag cca acc 1483 
Tyr Asp Ser Asn Gly Met Arg Gin Leu Lys Val Ser Glu Gin Pro Thr 
485 490 495 

cag aat act acg cag caa caa egg gta ate tat ttg ccg gga ctg gag 153 6 

Gin Asn Thr Thr Gin Gin Gin Arg Val He Tyr Leu Pro Gly Leu Glu 
500 505 510 

eta cgc aca acc cag age aac gee aca aca acg gaa gag tta cac gtt 1584 
Leu Arg Thr Thr Gin Ser Asn Ala Thr Thr Thr Glu Glu Leu His Val 
515 520 525 

ate aca etc ggt gaa gee ggt cgc gca cag gta egg gtg ttg cac tgg 1632 
He Thr Leu Gly Glu Ala Gly Arg Ala Gin Val Arg Val Leu His Trp 
530 535 540 

gag age ggt aag cca gaa gat gtc aac aat aat caa eta cgt tac age 1680 
Glu Ser Gly Lys Pro Glu Asp Val Asn Asn Asn Gin Leu Arg Tyr Ser 
545 550 555 560 

tac gat aat ctg ate ggc tec age cag ctt gaa ctg gac aac caa gga 1728 
Tyr Asp Asn Leu He Gly Ser Ser Gin Leu Glu Leu Asp Asn Gin Gly 
565 570 575 

caa att ate age gag gaa gag tat tat cca ttt ggc ggg aca gcg ctg 1776 
Gin He He Ser Glu Glu Glu Tyr Tyr Pro Phe Gly Gly Thr Ala Leu 
580 585 590 

tgg gca gca aac age caa aca gaa gee age tat aaa acg att cgc tat 1824 
Trp Ala Ala Asn Ser Gin Thr Glu Ala Ser Tyr Lys Thr He Arg Tyr 
595 600 605 

tec ggc aaa gaa cga gat gee acc ggg ttg tat tat tac ggt tat cgt 1872 
Ser Gly Lys Glu Arg Asp Ala Thr Gly Leu Tyr Tyr Tyr Gly Tyr Arg 
610 615 620 

tat tac caa ccg tgg gcg ggc aga tgg tta age gcg gac ccg gca gga 1920 
Tyr Tyr Gin Pro Trp Ala Gly Arg Trp Leu Ser Ala Asp Pro Ala Gly 
625 630 635 640 

acc att gat ggg ctg aat eta tac cga atg gta aga aat aat cct gtg 1968 
Thr He Asp Gly Leu Asn Leu Tyr Arg Met Val Arg Asn Asn Pro Val 
645 650 655 

agt tta caa gat gaa aat gga tta gcg cca gaa aaa ggg aaa tat acc 2016 
Ser Leu Gin Asp Glu Asn Gly Leu Ala Pro Glu Lys Gly Lys Tyr Thr 
660 665 670 

aaa gag gta aat ttc ttt gat gaa tta aaa ttc aaa ttg gca gec aaa 2064 
Lys Glu Val Asn Phe Phe Asp Glu Leu Lys Phe Lys Leu Ala Ala Lys 
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675 680 685 

agt tea cat gtt gtc aaa tgg aac gag aaa gag age agt tat aca aaa 2112 
Ser Ser His Val Val Lys Trp Asn Glu Lys Glu Ser Ser Tyr Thr Lys 
690 695 700 

aat aaa tea ttg aaa gtg gtt cgt gtc ggt gat tec gat ccg teg ggt 2160 
Asn Lys Ser Leu Lys Val Val Arg Val Gly Asp Ser Asp Pro Ser Gly 
705 710 715 720 

tat ttg eta age cac gaa gag tta eta aaa ggt ata gaa aaa agt caa 2208 
Tyr Leu Leu Ser His Glu Glu Leu Leu Lys Gly lie Glu Lys Ser Gin 
725 730 735 

ate ata tat age cga ctt gaa gaa aac age tec ctt tea gaa aaa tea 2256 
lie lie Tyr Ser Arg Leu Glu Glu Asn Ser Ser Leu Ser Glu Lys Ser 
740 745 750 

aaa acg aat ctt tct tta gga tct gaa ata tec ggt tat atg gca aga 23 04 

Lys Thr Asn Leu Ser Leu Gly Ser Glu lie Ser Gly Tyr Met Ala Arg 
755 760 765 

ace ata caa gat acg ata tea gaa tat gee gaa gag cat aaa tat aga 23 52 

Thr lie Gin Asp Thr lie Ser Glu Tyr Ala Glu Glu His Lys Tyr Arg 
770 775 780 

agt aat cac cct gat ttt tat tea gaa ace gat ttc ttt gcg tta atg 2400 
Ser Asn His Pro Asp Phe Tyr Ser Glu Thr Asp Phe Phe Ala Leu Met 
785 790 795 800 

gat aaa agt gaa aaa aat gat tat tec ggt gaa aga aaa att tat gcg 2448 
Asp Lys Ser Glu Lys Asn Asp Tyr Ser Gly Glu Arg Lys lie Tyr Ala 
805 810 815 

gca atg gag gtt aag gtt tat cat gat tta aaa aat aaa caa tea gaa 2496 
Ala Met Glu Val Lys Val Tyr His Asp Leu Lys Asn Lys Gin Ser Glu 
820 825 830 

tta cat gtc aac tat gca ttg gee cat ccc tat acg caa ttg agt aat 2544 
Leu His Val Asn Tyr Ala Leu Ala His Pro Tyr Thr Gin Leu Ser Asn 
835 840 845 

gaa gaa aga gcg ctg ttg caa gaa aca gaa ccc get att gca ata gat 2592 
Glu Glu Arg Ala Leu Leu Gin Glu Thr Glu Pro Ala lie Ala lie Asp 
850 855 860 

aga gaa tat aat ttc aaa ggt gtt ggc aaa ttc ctg aca atg aaa gca 2640 
Arg Glu Tyr Asn Phe Lys Gly Val Gly Lys Phe Leu Thr Met Lys Ala 
865 870 875 880 

att aaa aaa tea ttg aaa gga cat aaa att aat agg ata tea aca gag 2688 
He Lys Lys Ser Leu Lys Gly His Lys He Asn Arg He Ser Thr Glu 
885 890 895 

get att aat att cgc tct gcg get ate get gag aat tta gga atg egg 2736 
Ala lie Asn lie Arg Ser Ala Ala He Ala Glu Asn Leu Gly Met Arg 
900 905 910 

aga act tea 2745 
Arg Thr Ser 
915 
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<210> 6 
<211> 915 
<212> PRT 

<213> Photorhabdus luminescens 
<400> 6 

Met Ser Ser Tyr Asn Ser Ala He Asp Gin Lys Thr Pro Ser He Lys 

15 10 15 

Val Leu Asp Asn Arg Lys Leu Asn Val Arg Thr Leu Glu Tyr Leu Arg 
20 25 30 

Thr Gin Ala Asp Glu Asn Ser Asp Glu Leu He Thr Phe Tyr Glu Phe 
35 40 45 

Asn He Pro Gly Phe Gin Val Lys Ser Thr Asp Pro Arg Lys Asn Lys 
50 55 60 

Asn Gin Ser Gly Pro Asn Phe He Arg Val Phe Asn Leu Ala Gly Gin 
65 * 70 75 80 

Val Leu Arg Glu Glu Ser Val Asp Ala Gly Arg Thr He Thr Leu Asn 
85 90 95 

Asp He Glu Ser Arg Pro Val Leu He He Asn Ala Thr Gly Val Arg 
100 105 HO 

Gin Asn His Arg Tyr Glu Asp Asn Thr Leu Pro Gly Arg Leu Leu Ala 
115 ~ 120 125 

He Thr Glu Gin Val Gin Ala Gly Glu Lys Thr Thr Glu Arg Leu He 
130 135 140 

Trp Ala Gly Asn Thr Pro Gin Glu Lys Asp Tyr Asn Leu Ala Gly Gin 
145 150 155 160 

Cys Val Arg His Tyr Asp Thr Ala Gly Leu Thr Gin Leu Asn Ser Leu 
165 170 175 

Ser Leu Ala Gly Val Val Leu Ser Gin Ser Gin Gin Leu Leu Thr Asp 
180 185 190 

Asn Gin Asp Ala Asp Trp Thr Gly Glu Asp Gin Ser Leu Trp Gin Gin 
195 200 205 

Lys Leu Ser Ser Asp Val Tyr He Thr Gin Ser Asn Thr Asp Ala Thr 
210 215 220 

Gly Ala Leu Leu Thr Gin Thr Asp Ala Lys Gly Asn He Gin Arg Leu 
225 230 235 240 

Ala Tyr Asp Val Ala Gly Gin Leu Lys Gly Ser Trp Leu Thr Leu Lys 
245 250 255 

Gly Gin Ala Glu Gin Val He He Lys Ser Leu Thr Tyr Ser Ala Ala 
260 265 270 

Gly Gin Lys Leu Arg Glu Glu His Gly Asn Gly He Val Thr Glu Tyr 
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275 280 285 

Ser Tyr Glu Pro Glu Thr Gin Arg Leu He Gly He Thr Thr Arg Arg 
290 295 300 

Pro Ser Asp Ala Lys Val Leu Gin Asp Leu Arg Tyr Gin Tyr Asp Pro 
305 310 315 320 

Val Gly Asn Val He Asn He Arg Asn Asp Ala Glu Ala Thr Arg Phe 
325 330 335 

Trp Arg Asn Gin Lys Val Ala Pro Glu Asn Ser Tyr Thr Tyr Asp Ser 
340 345 350 

Leu Tyr Gin Leu He Ser Ala Thr Gly Arg Glu Met Ala Asn He Gly 
355 360 365 

Gin Gin Asn Asn Gin Leu Pro Ser Pro Ala Leu Pro Ser Asp Asn Asn 
370 375 380 

Thr Tyr Thr Asn Tyr Thr Arg Ser Tyr Ser Tyr Asp His Ser Gly Asn 
385 390 395 400 

Leu Thr Gin He Arg His Ser Ser Pro Ala Thr Gin Asn Asn Tyr Thr 
405 410 415 

Val Ala He Thr Leu Ser Asn Arg Ser Asn Arg Gly Val Leu Ser Thr 
420 425 430 

Leu Thr Thr Asp Pro Asn Gin Val Asp Thr Leu Phe Asp Ala Gly Gly 
435 440 445 

His Gin Thr Ser Leu Leu Pro Gly Gin Thr Leu He Trp Thr Pro Arg 
450 455 460 

Gly Glu Leu Lys Gin Val Asn Asn Gly Pro Gly Asn Glu Trp Tyr Arg 
465 470 475 480 

Tyr Asp Ser Asn Gly Met Arg Gin Leu Lys Val Ser Glu Gin Pro Thr 
485 490 495 

Gin Asn Thr Thr Gin Gin Gin Arg Val He Tyr Leu Pro Gly Leu Glu 
500 505 510 

Leu Arg Thr Thr Gin Ser Asn Ala Thr Thr Thr Glu Glu Leu His Val 
515 520 525 

He Thr Leu Gly Glu Ala Gly Arg Ala Gin Val Arg Val Leu His Trp 
530 535 540 

Glu Ser Gly Lys Pro Glu Asp Val Asn Asn Asn Gin Leu Arg Tyr Ser 
545 550 555 560 

Tyr Asp Asn Leu He Gly Ser Ser Gin Leu Glu Leu Asp Asn Gin Gly 
565 570 575 

Gin He He Ser Glu Glu Glu Tyr Tyr Pro Phe Gly Gly Thr Ala Leu 
580 585 590 

Trp Ala Ala Asn Ser Gin Thr Glu Ala Ser Tyr Lys Thr He Arg Tyr 
595 600 605 



Ser Gly Lys Glu Arg Asp Ala Thr Gly Leu Tyr Tyr Tyr Gly Tyr Arg 
610 615 620 



Tyr Tyr Gin Pro Trp Ala Gly Arg Trp Leu Ser Ala Asp Pro Ala Gly 
625 630 635 640 

Thr lie Asp Gly Leu Asn Leu Tyr Arg Met Val Arg Asn Asn Pro Val 
645 650 655 

Ser Leu Gin Asp Glu Asn Gly Leu Ala Pro Glu Lys Gly Lys Tyr Thr 
660 665 670 

Lys Glu Val Asn Phe Phe Asp Glu Leu Lys Phe Lys Leu Ala Ala Lys 
675 680 685 

Ser Ser His Val Val Lys Trp Asn Glu Lys Glu Ser Ser Tyr Thr Lys 
690 695 700 

Asn Lys Ser Leu Lys Val Val Arg Val Gly Asp Ser Asp Pro Ser Gly 
705 710 715 720 

Tyr Leu Leu Ser His Glu Glu Leu Leu Lys Gly lie Glu Lys Ser Gin 
725 730 735 

lie lie Tyr Ser Arg Leu Glu Glu Asn Ser Ser Leu Ser Glu Lys Ser 
740 745 750 

Lys Thr Asn Leu Ser Leu Gly Ser Glu lie Ser Gly Tyr Met Ala Arg 
755 760 765 

Thr lie Gin Asp Thr lie Ser Glu Tyr Ala Glu Glu His Lys Tyr Arg 
770 775 780 

Ser Asn His Pro Asp Phe Tyr Ser Glu Thr Asp Phe Phe Ala Leu Met 
785 790 795 800 

Asp Lys Ser Glu Lys Asn Asp Tyr Ser Gly Glu Arg Lys lie Tyr Ala 
805 810 815 

Ala Met Glu Val Lys Val Tyr His Asp Leu Lys Asn Lys Gin Ser Glu 
820 825 830 

Leu His Val Asn Tyr Ala Leu Ala His Pro Tyr Thr Gin Leu Ser Asn 
835 840 845 

Glu Glu Arg Ala Leu Leu Gin Glu Thr Glu Pro Ala lie Ala lie Asp 
850 855 860 

Arg Glu Tyr Asn Phe Lys Gly Val Gly Lys Phe Leu Thr Met Lys Ala 
865 870 875 880 

lie Lys Lys Ser Leu Lys Gly His Lys lie Asn Arg lie Ser Thr Glu 
885 890 895 

Ala lie Asn lie Arg Ser Ala Ala He Ala Glu Asn Leu Gly Met Arg 
900 905 910 

Arg Thr Ser 
915 
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<210> 7 

<211> 7512 

<212> DNA 

<213> Photorhabdus luminescens 

<400> 7 



atgcaaaact 


cattatcaag 


cactatcgat 


actatttgtc 


agaaactgca 


attaacttgt 


60 


ccggcggaaa 


ttgctttgta 


tccctttgat 


actttccggg 


aaaaaactcg 


gggaatggtt 


120 


aattgggggg 


aagcaaaacg 


gatttatgaa 


attgcacaag 


cggaacagga 


tagaaaccta 


180 


cttcatgaaa 


aacgtatttt 


tgcctatgct 


aatccgctgc 


tgaaaaacgc 


tgttcggttg 


240 


ggtacccggc 


aaatgttggg 


ttttatacaa 


ggttatagtg 


atctgtttgg 


taatcgtgct 


300 


gataactatg 


ccgcgccggg 


ctcggttgca 


tcgatgttct 


caccggcggc 


ttatttgacg 


360 


gaattgtacc 


gtgaagccaa 


aaacttgcat 


gacagcagct 


caatttatta 


cctagataaa 


420 


cgtcgcccgg 


atttagcaag 


cttaatgctc 


agccagaaaa 


atatggatga 


ggaaatttca 


480 


acgctggctc 


tctctaatga 


attgtgcctt 


gccgggatcg 


aaacaaaaac 


aggaaaatca 


540 


caagatgaag 


tgatggatat 


gttgtcaact 


tatcgtttaa 


gtggagagac 


accttatcat 


600 


cacgcttatg 


aaactgttcg 


tgaaatcgtt 


catgaacgtg 


atccaggatt 


tcgtcatttg 


660 


tcacaggcac 


ccattgttgc 


tgctaagctc 


gatcctgtga 


ctttgttggg 


tattagctcc 


720 


catatttcgc 


cagaactgta 


taacttgctg 


attgaggaga 


tcccggaaaa 


agatgaagcc 


780 


gcgcttgata 


cgctttataa 


aacaaacttt 


ggcgatatta 


ctactgctca 


gttaatgtcc 


840 


ccaagttatc 


tggcccggta 


ttatggcgtc 


tcaccggaag 


atattgccta 


cgtgacgact 


900 


tcattatcac 


atgttggata 


tagcagtgat 


attctggtta 


ttccgttggt 


cgatggtgtg 


960 


ggtaagatgg 


aagtagttcg 


tgttacccga 


acaccatcgg 


ataattatac 


cagtcagacg 


1020 


aattatattg 


agctgtatcc 


acagggtggc 


gacaattatt 


tgatcaaata 


caatctaagc 


1080 


aatagttttg 


gtttggatga 


tttttatctg 


caatataaag 


atggttccgc 


tgattggact 


1140 


gagattgccc 


ataatcccta 


tcctgatatg 


gtcataaatc 


aaaagtatga 


atcacaggcg 


1200 


acaatcaaac 


gtagtgactc 


tgacaatata 


ctcagtatag 


ggttacaaag 


atggcatagc 


1260 


ggtagttata 


attttgccgc 


cgccaatttt 


aaaattgacc 


aatactcccc 


gaaagctttc 


1320 


ctgcttaaaa 


tgaataaggc 


tattcggttg 


ctcaaagcta 


ccggcctctc 


ttttgctacg 


1380 


ttggagcgta 


ttgttgatag 


tgttaatagc 


accaaatcca 


tcacggttga 


ggtattaaac 


1440 


aaggtttatc 


gggtaaaatt 


ctatattgat 


cgttatggca 


tcagtgaaga 


gacagccgct 


1500 


attttggcta 


atattaatat 


ctctcagcaa 


gctgttggca 


atcagcttag 


ccagtttgag 


1560 


caactattta 


atcacccgcc 


gctcaatggt 


attcgctatg 


aaatcagtga 


ggacaactcc 


1620 


aaacatcttc 


ctaatcctga 


tctgaacctt 


aaaccagaca 


gtaccggtga 


tgatcaacgc 


1680 
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aaggcggttt 


taaaacgcgc 


gtttcaggtt 


aacgccagtg 


agttgtatca 


gatgttattg 


1740 


atcactgatc 


gtaaagaaga 


cggtgttatc 


aaaaataact 


tagagaattt 


gtctgatctg 


1800 


tatttggtta 


gtttgctggc 


ccagattcat 


aacctgacta 


ttgctgaatt 


gaacattttg 


1860 


ttggtgattt 


gtggctatgg 


cgacaccaac 


atttatcaga 


ttaccgacga 


taatttagcc 


1920 


aaaatagtgg 


aaacattgtt 


gtggatcact 


caatggttga 


agacccaaaa 


atggacagtt 


1980 


accgacctgt 


ttctgatgac 


cacggccact 


tacagcacca 


ctttaacgcc 


agaaattagc 


2040 


aatctgacgg 


ctacgttgtc 


ttcaactttg 


catggcaaag 


agagtctgat 


tggggaagat 


2100 


ctgaaaagag 


caatggcgcc 


ttgcttcact 


tcggctttgc 


atttgacttc 


tcaagaagtt 


2160 


gcgtatgacc 


tgctgttgtg 


gatagaccag 


attcaaccgg 


cacaaataac 


tgttgatggg 


2220 


ttttgggaag 


aagtgcaaac 


aacaccaacc 


agcttgaagg 


tgattacctt 


tgctcaggtg 


2280 


ctggcacaat 


tgagcctgat 


ctatcgtcgt 


attgggttaa 


gtgaaacgga 


actgtcactg 


2340 


atcgtgactc 


aatcttctct 


gctagtggca 


ggcaaaagca 


tactggatca 


cggtctgtta 


2400 


accctgatgg 


ccttggaagg 


ttttcatacc 


tgggttaatg 


gcttggggca 


acatgcctcc 


2460 


ttgatattgg 


cggcgttgaa 


agacggagcc 


ttgacagtta 


ccgatgtagc 


acaagctatg 


2520 


aataaggagg 


aatctctcct 


acaaatggca 


gctaatcagg 


tggagaagga 


tctaacaaaa 


2580 


ctgaccagtt 


ggacacagat 


tgacgctatt 


ctgcaatggt 


tacagatgtc 


ttcggccttg 


2640 


gcggtttctc 


cactggatct 


ggcagggatg 


atggccctga 


aatatgggat 


agatcataac 


2700 


tatgctgcct 


ggcaagctgc 


ggcggctgcg 


ctgatggctg 


atcatgctaa 


tcaggcacag 


2760 


aaaaaactgg 


atgagacgtt 


cagtaaggca 


ttatgtaact 


attatattaa 


tgctgttgtc 


2820 


gatagtgctg 


ctggagtacg 


tgatcgtaac 


ggtttatata 


cctatttgct 


gattgataat 


2880 


caggtttctg 


ccgatgtgat 


cacttcacgt 


attgcagaag 


ctatcgccgg 


tattcaactg 


2940 


tacgttaacc 


gggctttaaa 


ccgagatgaa 


ggtcagcttg 


catcggacgt 


tagtacccgt 


3000 


cagttcttca 


ctgactggga 


acgttacaat 


aaacgttaca 


gtacttgggc 


tggtgnctct 


3060 


gaactggtct 


attatccaga 


aaactatgtt 


gatcccactc 


agcgcattgg 


gcaaaccaaa 


3120 


atgatggatg 


cgctgttgca 


atccatcaac 


cagagccagc 


taaatgcgga 


tacggtggaa 


3180 


gatgctttca 


aaacttattt 


gaccagcttt 


gagcaggtag 


caaatctgaa 


agtaa 1 1 agt 




gcttaccacg 


ataatgtgaa 


tgtggatcaa 


ggattaactt 


attttatcgg 


tatcgaccaa 


3300 


gcagctccgg 


gtacgtatta 


ctggcgtagt 


gttgatcaca 


gcaaatgtga 


aaatggcaag 


3360 


tttgccgcta 


atgcttgggg 


tgagtggaat 


aaaattacct 


gtgctgtcaa 


tccttggaaa 


3420 


aatatcatcc 


gtccggttgt 


ttatatgtcc 


cgcttatatc 


tgctatggct 


ggagcagcaa 


3480 
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tcaaagaaaa 


ataataataa 


taaaaccacg 


atttatcaat 


ataacttaaa 


act crcrc teat 


3540 


attcgttacg 


acqatacrttcr 


gaatacacca 


tttacttttg 


atatcracaaa 


aaacrcr t aaaa 


3600 


aattacacgt 


cgagtactga 


tgctgctgaa 


tctttagggt 


tgtattgtac 


tcrcrttatcaa 

ipy y ip l ql Lp. L-* aa. 


3660 


ggggaaga c a 


etc tat tagt 


tatgttctat 


t c era t oc acra 

Lv»y <— t Lp y Vp» ^y *p* 


crt acrt tat acr 

y Lp uy Lp Lp, cl l- ay 


at" act" at~ ac*c 

\-r LpLp- Lp L.CL L. CLLp- \_p 




gataataatg 


cgccggtcac 


t oao c t a t a t 


atfct fc cere tcr 


at ^vat" ra tc 


,3 rra r^^ t a tcr 


J / L> L/ 


acgaatgcac 


aagcaactaa 


ctattggaat 


aacagttatc 


ccrcaatt tcra 

Vp. y L>(pi.M L L Ly ti 


tact crt era tcr 

lu.l ■ i— ^} L- y t*. Lp y 


3840 


acaaatccaa 


atagegacaa 


taaaaaagtc 


ataaccacraa 


cracrttaataa 

tiV^ L« L#t4(»l 


cccrtta tcrccr 


3900 


era crcra 1 t a t cr 


aaattccttc 


c tctgtgaca 


acrtaacacrta 


attattcttg 


gggtgatcac 


3960 


agtttaacca 


tgctttatgg 


tcrctacrtcrtt 


cctaatatta 


cttttgaatc 


ggcggcagaa 


4020 


gat t taaggc 


tatctaccaa 


ta tcrcrcat tcr 


acrta tfcattc 


ataatggata 


tgegggaace 


4080 


cgccgtatac 


aatGtaatct 


tatcraaacaa 


taccrct" teat 


taggtgataa atttataatt 


4140 


tatcrattcat 


cat t t era tcr a 




tt~ t" aat c t* crcr 

Lp l» L.CLCI l. l» Lyy 


tgccattgtt 


taaattcgga 


4200 


aaagacgaga 


act cagatga 


taatatttat 


a tat at" aat cr 


aaaacccttc 


ctctgaagat 


4260 


aacraacrtcrcrt 

lp*.<-pk.Vp) «-*.<_pI.'*p} ^VpJV^ V— 


atttttcttc 


craaacratcrac 


aataaaacacr 


eggattataa 


tggtggaact 


4320 


caatgtatag 


atgctggaac 


cagtaacaaa 


gatttttatt 


ataatctcca 


ggagattgaa 


4380 


ataattaatcr 


ttac tcrcrtcrcr 


crtat tcratccr 


acrttataaaa 


tatccaaccc 


gattaatatc 


4440 


aataccrcrcrca 


ttcratacrtcrc 


L.CLu.CLV^ 0.0.0.0. 


crteaercrtaa 


aagcgggtgg 


tgacgatcaa 


4500 


atctttacta 


c t - era t aa t acr 

l« lj l~l l»cilpj 




act" eacraar 

V«P Vpr L.V_pCpV^ LppCLCLVp 


cggcacccag 


ttttgaggag 


4560 


atgatttatc 


acrttcaataa 


cc tcracaata 


cratt crtaacia 


atttaaattt 


catcgacaat 


4620 


caggcacata 


1 1 cracra 1 t era 


tttcaeecret 


t*v»*3 y *»ci>»cic.y 


atggccgatt 


cttgggtgca 


4680 


gaaactttta 


ttatcccggt 


aa c t aaaaaa 


crttctccrcrta 


ctgagaacgt 


gattgegtta 


4740 


tatacrccraaa 


ataaccrcrtcrt 


teaatatatcr 


caaattcrcrccr 

L>a.uu <— uuyLy 


catategtae 


ccgtttgaat 


4800 


accittattccr 


ctcaaeacrtt 


crcr 1 1 acre crt* 


crc t aa t cert cr 
y v-» LpClcl l> v->y *»y 


geattgatge 


agtgctcagt 


4860 


a t rrcraaact c 


Ci.y GLCL UClw L. Lp d 




l. Layyayuyy 


gcacatatgt 


gcagcttgtg 


4920 


t t a CI & t 3 t 
l» uy y a Laaa l. 


Pk t cr^ t oa crt~ c 




QL L.CLCL LpCLCLCLCL 


getttgetat 


tgaatatgtt 


4980 


cratatattta 

VpJ LA. t_ LJ. L. U. lp- I— 


aacracraaccra 

uay wy lj-caLp. l-j t* 


taattttcrta 


attta teaacr 

Lpv L- Lp Lp CpL Lp v_ auy 


gagaacttag 


cgaaacaagt 


5040 


rsflflft" crt tcr 

Lp CLCLCLL» y v. L- y 


t craaacrt t t" t~ 

L.^g ClQLJ Lp L> L» w. 




t tt at acracrcr 
l> Lp uauayayy 


cgactggaaa 


taagaaccac 


5100 


ttatgggtac 


gtgetaaata 


ccaaaaggaa 


acgactgata 


agatcttgtt 


cgaccgtact 


5160 


gatgagaaag 


atccgcacgg 


ttggtttctc 


agegacgate 


acaagacctt 


tagtggtctc 


5220 


tcttccgcac 


aggcattaaa 


gaacgacagt 


gaaccgatgg 


atttctctgg cgccaatgct 


5280 


ctctatttct 


gggaactgtt 


ctattacacg 


ccgatgatga 


tggctcatcg 


tttgttgcag 


5340 



34 



gaacagaatt 


ttgatgcggc 


gaaccattgg 


ttccgttatg 


tctggagtcc 


ateeggttat 


5400 


atcgttgatg 


gtaaaattgc 


tatctaccac 


tggaacgtgc 


gaccgctgga 


agaagacacc 


5460 


agttggaatg 


cacaacaact 


ggactccacc 


gatccagatg 


ctgtagccca 


agatgatccg 


5520 


atgcactaca 


aggtggctac 


ctttatggcg 


acgttggatc 


tgctaatggc 


ccgtggtgat 


5580 


gctgcttacc 


gccagttaga 


gcgtgatacg 


ttggctgaag 


ctaaaatgtg 


gtatacacag 


5640 


gcgcttaatc 


tgttgggtga 


tgagccacaa 


gtgatgctga 


gtacgacttg 


ggctaatcca 


5700 


acattgggta 


atgctgcttc 


aaaaaccaca 


cagcaggttc 


gtcagcaagt 


gcttacccag 


5760 


ttgcgtctca 


atagcagggt 


aaaaaccccg 


ttgctaggaa 


cagccaattc 


cctgaccgct 


5820 


ttattcctgc 


cgcaggaaaa 


tagcaagctc 


aaaggctact 


ggeggacact 


ggcgcagcgt 


5880 


atgtttaatt 


tacgtcataa 


tctgtcgatt 


gacggccagc 


cgctctcctt 


geegctgtat 


5940 


gctaaaccgg 


ctgatccaaa 


agctttactg 


agtgcggcgg 


tttcagcttc 


tcaaggggga 


6000 


gccgacttgc 


cgaaggcgcc 


gctgactatt 


caccgcttcc 


etcaaatget 


agaaggggca 


6060 


cggggcttgg 


ttaaccagct 


tatacagttc 


ggtagttcac 


tattggggta 


cagtgagcgt 


6120 


caggatgcgg 


aagctatgag 


tcaactactg 


caaacccaag 


ecagegagtt 


aatactgacc 


6180 


agtattcgta 


tgcaggataa 


ccaattggca 


gagctggatt 


eggaaaaaac 


cgccttgcaa 


6240 


gtctctttag 


ctggagtgca 


acaacggttt 


gacagctata 


gccaactgta 


tgaggagaac 


6300 


atcaacgcag 


gtgagcagcg 


agcgctggcg 


ttacgctcag 


aatctgetat 


tgagtctcag 


6360 


ggagcgcaga 


tt tec eg tat. 


ggcaggcgcg 


ggtgttgata 


tggcaccaaa 


tatcttegge 


6420 


ctggctgatg 


geggcatgea 


ttatggtgct 


attgectatg 


ccatcgctga 


eggtattgag 


6480 


ttgagtgctt 


ctgecaagat 


ggttgatgcg 


gagaaagttg 


etcagtegga 


aatatatege 


6540 


cgtcgccgtc 


aagaatggaa 


aattcagcgt 


gacaacgcac 


aageggagat 


taaccagtta 


6600 


aacgcgcaac 


tggaatcact 


gtctattege 


cgtgaagccg 


ctgaaatgea 


aaaagagtac 


6660 


ctgaaaaccc 


agcaagctca 


ggegcaggea 


caacttactt 


tcttaagaag 


caaattcagt 


6720 


aatcaagcgt 


tatatagttg 


gttacgaggg 


cgtttgtcag 


gtatttattt 


ccagttctat 


6780 


gacttggccg 


tatcacgttg 


cctgatggca 


gagcaatcct 


atcaatggga 


agctaatgat 


6840 


aattccatta 


gctttgtcaa 


acegggtgea 


tggcaaggaa 


cttacgccgg 


cttattgtgt 


6900 


ggagaagctt 


tgatacaaaa 


tctggcacaa 


atggaagagg 


catatctgaa 


atgggaatct 


6960 


cgcgctttgg 


aagtagaacg 


caeggtttea 


ttggcagtgg 


tttatgattc 


actggaaggt 


7020 


aatgatcgtt 


ttaatttagc 


ggaacaaata 


ectgeattat 


tggataaggg 


ggagggaaca 


7080 


gcaggaacta 


aagaaaatgg 


gttatcattg 


getaatgeta 


tcctgtcagc 


ttcggtcaaa 


7140 
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H /*t -a a za +* nCTCT 

uyaadL uyyy 


aauyyau la l. 


CCayaCay Ucl 


tcy l. tyytay 


CaaCdayy L. u 




Cy tCyLaLLa 


dyCadaCCay 


uyuttcycua 


CCuyCauLyy 


LLyyyCCuLa 


CCayyauyuL 


no 

/ Z DU 


CdygCudCyC 


LCayCuaLyy 


i-yyCayuaCu 


^ ^ ^ ^ /"^ *3 

CdattyCCya 


adyy u ug t. u c 


age g u c y gc u 




gtgtctcatg 


gtaccaatga 


tagtggtcag 


ttccagttgg 


atttcaatga 


eggcaaatae 


7380 


ctgccatttg 


aaggtattgc 


tcttgatgat 


cagggtacac 


tgaatcttca 


atttccgaat 


7440 


gctaccgaca 


agcagaaagc 


aatattgcaa 


actatgagcg 


atattatttt 


geatattegt 


7500 


tataccatcc 


gt 
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<210> 8 

<211> 2504 

<212> PRT 

<213> Photorhabdus luminescens 



<400> 8 

Met Gin Asn Ser Leu Ser Ser Thr lie Asp Thr lie Cys Gin Lys Leu 
15 10 15 

Gin Leu Thr Cys Pro Ala Glu lie Ala Leu Tyr Pro Phe Asp Thr Phe 
20 25 30 

Arg Glu Lys Thr Arg Gly Met Val Asn Trp Gly Glu Ala Lys Arg lie 
35 40 45 

Tyr Glu lie Ala Gin Ala Glu Gin Asp Arg Asn Leu Leu His Glu Lys 
50 55 60 

Arg lie Phe Ala Tyr Ala Asn Pro Leu Leu Lys Asn Ala Val Arg Leu 
65 70 75 80 

Gly Thr Arg Gin Met Leu Gly Phe He Gin Gly Tyr Ser Asp Leu Phe 
85 90 95 

Gly Asn Arg Ala Asp Asn Tyr Ala Ala Pro Gly Ser Val Ala Ser Met 
100 105 110 

Phe Ser Pro Ala Ala Tyr Leu Thr Glu Leu Tyr Arg Glu Ala Lys Asn 
115 120 125 

Leu His Asp Ser Ser Ser He Tyr Tyr Leu Asp Lys Arg Arg Pro Asp 
130 135 140 

Leu Ala Ser Leu Met Leu Ser Gin Lys Asn Met Asp Glu Glu He Ser 
145 150 155 160 

Thr Leu Ala Leu Ser Asn Glu Leu Cys Leu Ala Gly He Glu Thr Lys 
165 170 175 
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Thr Gly Lys Ser Gin Asp Glu Val Met Asp Met Leu Ser Thr Tyr Arg 
180 185 190 

Leu Ser Gly Glu Thr Pro Tyr His His Ala Tyr Glu Thr Val Arg Glu 
195 200 205 

lie Val His Glu Arg Asp Pro Gly Phe Arg His Leu Ser Gin Ala Pro 
210 215 220 

lie Val Ala Ala Lys Leu Asp Pro Val Thr Leu Leu Gly lie Ser Ser 
225 230 235 240 

His lie Ser Pro Glu Leu Tyr Asn Leu Leu He Glu Glu He Pro Glu 
245 250 255 

Lys Asp Glu Ala Ala Leu Asp Thr Leu Tyr Lys Thr Asn Phe Gly Asp 
260 265 270 

He Thr Thr Ala Gin Leu Met Ser Pro Ser Tyr Leu Ala Arg Tyr Tyr 
275 280 285 

Gly Val Ser Pro Glu Asp lie Ala Tyr Val Thr Thr Ser Leu Ser His 
290 295 300 

Val Gly Tyr Ser Ser Asp He Leu Val He Pro Leu Val Asp Gly Val 
305 310 315 320 

Gly Lys Met Glu Val Val Arg Val Thr Arg Thr Pro Ser Asp Asn Tyr 
325 330 335 

Thr Ser Gin Thr Asn Tyr He Glu Leu Tyr Pro Gin Gly Gly Asp Asn 
340 345 350 

Tyr Leu He Lys Tyr Asn Leu Ser Asn Ser Phe Gly Leu Asp Asp Phe 
355 360 365 

Tyr Leu Gin Tyr Lys Asp Gly Ser Ala Asp Trp Thr Glu He Ala His 
370 375 380 

Asn Pro Tyr Pro Asp Met Val He Asn Gin Lys Tyr Glu Ser Gin Ala 
385 390 395 400 

Thr He Lys Arg Ser Asp Ser Asp Asn He Leu Ser He Gly Leu Gin 
405 410 415 

Arg Trp His Ser Gly Ser Tyr Asn Phe Ala Ala Ala Asn Phe Lys He 
420 425 430 

Asp Gin Tyr Ser Pro Lys Ala Phe Leu Leu Lys Met Asn Lys Ala He 
435 440 445 

Arg Leu Leu Lys Ala Thr Gly Leu Ser Phe Ala Thr Leu Glu Arg He 
450 455 460 

Val Asp Ser Val Asn Ser Thr Lys Ser He Thr Val Glu Val Leu Asn 
465 470 475 480 

Lys Val Tyr Arg Val Lys Phe Tyr He Asp Arg Tyr Gly He Ser Glu 
485 490 495 



Glu Thr Ala Ala He Leu Ala Asn He Asn He Ser Gin Gin Ala Val 



500 



505 



510 



Gly Asn Gin Leu Ser Gin Phe Glu Gin Leu Phe Asn His Pro Pro Leu 
515 520 525 

Asn Gly lie Arg Tyr Glu lie Ser Glu Asp Asn Ser Lys His Leu Pro 
530 535 540 

Asn Pro Asp Leu Asn Leu Lys Pro Asp Ser Thr Gly Asp Asp Gin Arg 
545 550 555 560 

Lys Ala Val Leu Lys Arg Ala Phe Gin Val Asn Ala Ser Glu Leu Tyr 
565 570 575 

Gin Met Leu Leu lie Thr Asp Arg Lys Glu Asp Gly Val lie Lys Asn 
580 585 590 

Asn Leu Glu Asn Leu Ser Asp Leu Tyr Leu Val Ser Leu Leu Ala Gin 
595 600 605 

lie His Asn Leu Thr lie Ala Glu Leu Asn lie Leu Leu Val lie Cys 
610 615 620 

Gly Tyr Gly Asp Thr Asn lie Tyr Gin lie Thr Asp Asp Asn Leu Ala 
625 630 635 640 

Lys lie Val Glu Thr Leu Leu Trp lie Thr Gin Trp Leu Lys Thr Gin 
645 650 655 

Lys Trp Thr Val Thr Asp Leu Phe Leu Met Thr Thr Ala Thr Tyr Ser 
660 665 670 

Thr Thr Leu Thr Pro Glu lie Ser Asn Leu Thr Ala Thr Leu Ser Ser 
675 680 685 

Thr Leu His Gly Lys Glu Ser Leu lie Gly Glu Asp Leu Lys Arg Ala 
690 695 700 

Met Ala Pro Cys Phe Thr Ser Ala Leu His Leu Thr Ser Gin Glu Val 
705 710 715 720 

Ala Tyr Asp Leu Leu Leu Trp lie Asp Gin lie Gin Pro Ala Gin lie 
725 730 735 

Thr Val Asp Gly Phe Trp Glu Glu Val Gin Thr Thr Pro Thr Ser Leu 
740 745 750 

Lys Val lie Thr Phe Ala Gin Val Leu Ala Gin Leu Ser Leu lie Tyr 
755 760 765 

Arg Arg lie Gly Leu Ser Glu Thr Glu Leu Ser Leu He Val Thr Gin 
770 775 780 

Ser Ser Leu Leu Val Ala Gly Lys Ser He Leu Asp His Gly Leu Leu 
785 790 795 800 

Thr Leu Met Ala Leu Glu Gly Phe His Thr Trp Val Asn Gly Leu Gly 
805 810 815 

Gin His Ala Ser Leu He Leu Ala Ala Leu Lys Asp Gly Ala Leu Thr 
820 825 830 
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Val Thr Asp Val Ala Gin Ala Met Asn Lys Glu Glu Ser Leu Leu Gin 
835 840 845 

Met Ala Ala Asn Gin Val Glu Lys Asp Leu Thr Lys Leu Thr Ser Trp 
850 855 860 

Thr Gin lie Asp Ala lie Leu Gin Trp Leu Gin Met Ser Ser Ala Leu 
865 870 875 880 

Ala Val Ser Pro Leu Asp Leu Ala Gly Met Met Ala Leu Lys Tyr Gly 
885 8S0 895 

lie Asp His Asn Tyr Ala Ala Trp Gin Ala Ala Ala Ala Ala Leu Met 
900 905 910 

Ala Asp His Ala Asn Gin Ala Gin Lys Lys Leu Asp Glu Thr Phe Ser 
915 920 925 

Lys Ala Leu Cys Asn Tyr Tyr He Asn Ala Val Val Asp Ser Ala Ala 
930 935 940 

Gly Val Arg Asp Arg- Asn Gly Leu Tyr Thr Tyr Leu Leu He Asp Asn 
945 950 955 960 

Gin Val Ser Ala Asp Val He Thr Ser Arg He Ala Glu Ala He Ala 
965 970 975 

Gly He Gin Leu Tyr Val Asn Arg Ala Leu Asn Arg Asp Glu Gly Gin 
980 985 990 

Leu Ala Ser Asp Val Ser Thr Arg Gin Phe Phe Thr Asp Trp Glu Arg 
995 1000 1005 

Tyr Asn Lys Arg Tyr Ser Thr Trp Ala Gly Val Ser Glu Leu Val 
1010 1015 1020 

Tyr Tyr Pro Glu Asn Tyr Val Asp Pro Thr Gin Arg He Gly Gin 
1025 1030 1035 

Thr Lys Met Met Asp Ala Leu Leu Gin Ser He Asn Gin Ser Gin 
1040 1045 1050 

Leu Asn Ala Asp Thr Val Glu Asp Ala Phe Lys Thr Tyr Leu Thr 
1055 1060 1065 

Ser Phe Glu Gin Val Ala Asn Leu Lys Val He Ser Ala Tyr His 
1070 1075 1080 

Asp Asn Val Asn Val Asp Gin Gly Leu Thr Tyr Phe He Gly He 
1085 1090 1095 

Asp Gin Ala Ala Pro Gly Thr Tyr Tyr Trp Arg Ser Val Asp His 
1100 1105 1110 

Ser Lys Cys Glu Asn Gly Lys Phe Ala Ala Asn Ala Trp Gly Glu 
1115 1120 1125 

Trp Asn Lys He Thr Cys Ala Val Asn Pro Trp Lys Asn lie He 
1130 1135 1140 
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Arg Pro Val Val Tyr Met Ser Arg Leu Tyr Leu Leu Trp Leu Glu 
1145 1150 1155 

Gin Gin Ser Lys Lys Ser Asp Asp Gly Lys Thr Thr lie Tyr Gin 
1160 1165 1170 

Tyr Asn Leu Lys Leu Ala His lie Arg Tyr Asp Gly Ser Trp Asn 
1175 1180 1185 

Thr Pro Phe Thr Phe Asp Val Thr Glu Lys Val Lys Asn Tyr Thr 
1190 1195 1200 

Ser Ser Thr Asp Ala Ala Glu Ser Leu Gly Leu Tyr Cys Thr Gly 
1205 1210 1215 

Tyr Gin Gly Glu Asp Thr Leu Leu Val Met Phe Tyr Ser Met Gin 
1220 1225 1230 

Ser Ser Tyr Ser Ser Tyr Thr Asp Asn Asn Ala Pro Val Thr Gly 
1235 1240 1245 

Leu Tyr lie Phe Ala Asp Met Ser Ser Asp Asn Met Thr Asn Ala 
1250 1255 1260 

Gin Ala Thr Asn Tyr Trp Asn Asn Ser Tyr Pro Gin Phe Asp Thr 
1265 1270 1275 

Val Met Ala Asp Pro Asp Ser Asp Asn Lys Lys Val lie Thr Arg 
1280 1285 1290 

Arg Val Asn Asn Arg Tyr Ala Glu Asp Tyr Glu lie Pro Ser Ser 
1295 1300 1305 

Val Thr Ser Asn Ser Asn Tyr Ser Trp Gly Asp His Ser Leu Thr 
1310 1315 1320 

Met Leu Tyr Gly Gly Ser Val Pro Asn lie Thr Phe Glu Ser Ala 
1325 1330 1335 

Ala Glu Asp Leu Arg Leu Ser Thr Asn Met Ala Leu Ser lie lie 
1340 1345 1350 

His Asn Gly Tyr Ala Gly Thr Arg Arg lie Gin Cys Asn Leu Met 
1355 1360 1365 

Lys Gin Tyr Ala Ser Leu Gly Asp Lys Phe lie lie Tyr Asp Ser 
1370 1375 1380 

Ser Phe Asp Asp Ala Asn Arg Phe Asn Leu Val Pro Leu Phe Lys 
1385 1390 1395 

Phe Gly Lys Asp Glu Asn Ser Asp Asp Ser lie Cys He Tyr Asn 
1400 1405 1410 

Glu Asn Pro Ser Ser Glu Asp Lys Lys Trp Tyr Phe Ser Ser Lys 
1415 1420 1425 

Asp Asp Asn Lys Thr Ala Asp Tyr Asn Gly Gly Thr Gin Cys He 
1430 1435 1440 

Asp Ala Gly Thr Ser Asn Lys Asp Phe Tyr Tyr Asn Leu Gin Glu 
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1445 



1450 



1455 



lie Glu Val lie Ser Val Thr Gly Gly Tyr Trp Ser Ser Tyr Lys 
1460 1465 1470 

lie Ser Asn Pro lie Asn lie Asn Thr Gly lie Asp Ser Ala Lys 
1475 1480 1485 

Val Lys Val Thr Val Lys Ala Gly Gly Asp Asp Gin lie Phe Thr 
1490 1495 1500 

Ala Asp Asn Ser Thr Tyr Val Pro Gin Gin Pro Ala Pro Ser Phe 
1505 1510 1515 

Glu Glu Met lie Tyr Gin Phe Asn Asn Leu Thr lie Asp Cys Lys 
1520 1525 1530 

Asn Leu Asn Phe lie Asp Asn Gin Ala His lie Glu lie Asp Phe 
1535 1540 1545 

Thr Ala Thr Ala Gin Asp Gly Arg Phe Leu Gly Ala Glu Thr Phe 
1550 1555 1560 

He He Pro Val Thr Lys Lys Val Leu Gly Thr Glu Asn Val He 
1565 1570 1575 

Ala Leu Tyr Ser Glu Asn Asn Gly Val Gin Tyr Met Gin He Gly 
1580 1585 1590 

Ala Tyr Arg Thr Arg Leu Asn Thr Leu Phe Ala Gin Gin Leu Val 
1595 1600 1605 

Ser Arg Ala Asn Arg Gly He Asp Ala Val Leu Ser Met Glu Thr 
1610 1615 1620 

Gin Asn He Gin Glu Pro Gin Leu Gly Ala Gly Thr Tyr Val Gin 
1625 1630 1635 

Leu Val Leu Asp Lys Tyr Asp Glu Ser lie His Gly Thr Asn Lys 
1640 1645 1650 

Ser Phe Ala He Glu Tyr Val Asp He Phe Lys Glu Asn Asp Ser 
1655 1660 1665 

Phe Val He Tyr Gin Gly Glu Leu Ser Glu Thr Ser Gin Thr Val 
1670 1675 1680 

Val Lys Val Phe Leu Ser Tyr Phe He Glu Ala Thr Gly Asn Lys 
1685 1690 1695 

Asn His Leu Trp Val Arg Ala Lys Tyr Gin Lys Glu Thr Thr Asp 
1700 1705 1710 

Lys He Leu Phe Asp Arg Thr Asp Glu Lys Asp Pro His Gly Trp 
1715 1720 1725 

Phe Leu Ser Asp Asp His Lys Thr Phe Ser Gly Leu Ser Ser Ala 
1730 1735 1740 

Gin Ala Leu Lys Asn Asp Ser Glu Pro Met Asp Phe Ser Gly Ala 
1745 1750 "1755 
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Asn Ala Leu Tyr Phe Trp Glu Leu Phe Tyr Tyr Thr Pro Met Met 
1760 1765 1770 



Met Ala His Arg Leu Leu Gin Glu Gin Asn Phe Asp Ala Ala Asn 
1775 1780 1785 

His Trp Phe Arg Tyr Val Trp Ser Pro Ser Gly Tyr lie Val Asp 
1790 1795 1800 

Gly Lys lie Ala lie Tyr His Trp Asn Val Arg Pro Leu Glu Glu 
1805 1810 1815 

Asp Thr Ser Trp Asn Ala Gin Gin Leu Asp Ser Thr Asp Pro Asp 
1820 1825 1830 

Ala Val Ala Gin Asp Asp Pro Met His Tyr Lys Val Ala Thr Phe 
1835 1840 1845 

Met Ala Thr Leu Asp Leu Leu Met Ala Arg Gly Asp Ala Ala Tyr 
1850 1855 1860 

Arg Gin Leu Glu Arg Asp Thr Leu Ala Glu Ala Lys Met Trp Tyr 
1865 1870 1875 

Thr Gin Ala Leu Asn Leu Leu Gly Asp Glu Pro Gin Val Met Leu 
1880 1885 1890 

Ser Thr Thr Trp Ala Asn Pro Thr Leu Gly Asn Ala Ala Ser Lys 
1895 1900 1905 

Thr Thr Gin Gin Val Arg Gin Gin Val Leu Thr Gin Leu Arg Leu 
1910 1915 1920 

Asn Ser Arg Val Lys Thr Pro Leu Leu Gly Thr Ala Asn Ser Leu 
1925 1930 1935 

Thr Ala Leu Phe Leu Pro Gin Glu Asn Ser Lys Leu Lys Gly Tyr 
1940 1945 1950 

Trp Arg Thr Leu Ala Gin Arg Met Phe Asn Leu Arg His Asn Leu 
1955 1960 1965 

Ser lie Asp Gly Gin Pro Leu Ser Leu Pro Leu Tyr Ala Lys Pro 
1970 1975 1980 

Ala Asp Pro Lys Ala Leu Leu Ser Ala Ala Val Ser Ala Ser Gin 
1985 1990 1995 

Gly Gly Ala Asp Leu Pro Lys Ala Pro Leu Thr lie His Arg Phe 
2000 2005 2010 

Pro Gin Met Leu Glu Gly Ala Arg Gly Leu Val Asn Gin Leu lie 
2015 2020 2025 

Gin Phe Gly Ser Ser Leu Leu Gly Tyr Ser Glu Arg Gin Asp Ala 
2030 2035 2040 

Glu Ala Met Ser Gin Leu Leu Gin Thr Gin Ala Ser Glu Leu- lie 
2045 2050 2055 
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Leu Thr Ser lie Arg Met Gin Asp Asn Gin Leu Ala Glu Leu Asp 
2060 2065 2070 



Ser Glu Lys Thr Ala Leu Gin Val Ser Leu Ala Gly Val Gin Gin 
2075 2080 2085 

Arg Phe Asp Ser Tyr Ser Gin Leu Tyr Glu Glu Asn lie Asn Ala 
2090 2095 2100 

Gly Glu Gin Arg Ala Leu Ala Leu Arg Ser Glu Ser Ala lie Glu 
2105 2110 2115 

Ser Gin Gly Ala Gin lie Ser Arg Met Ala Gly Ala Gly Val Asp 
2120 2125 2130 

Met Ala Pro Asn lie Phe Gly Leu Ala Asp Gly Gly Met His Tyr 
2135 2140 2145 

Gly Ala He Ala Tyr Ala He Ala Asp Gly He Glu Leu Ser Ala 
2150 2155 2160 

Ser Ala Lys Met Val Asp Ala Glu Lys Val Ala Gin Ser Glu He 
2165 2170 2175 

Tyr Arg Arg Arg Arg Gin Glu Trp Lys He Gin Arg Asp Asn Ala 
2180 2185 2190 

Gin Ala Glu He Asn Gin Leu Asn Ala Gin Leu Glu Ser Leu Ser 
2195 2200 2205 

He Arg Arg Glu Ala Ala Glu Met Gin Lys Glu Tyr Leu Lys Thr 
2210 2215 2220 

Gin Gin Ala Gin Ala Gin Ala Gin Leu Thr Phe Leu Arg Ser Lys 
2225 2230 2235 

Phe Ser Asn Gin Ala Leu Tyr Ser Trp Leu Arg Gly Arg Leu Ser 
2240 2245 2250 

Gly He Tyr Phe Gin Phe Tyr Asp Leu Ala Val Ser Arg Cys Leu 
2255 2260 2265 

Met Ala Glu Gin Ser Tyr Gin Trp Glu Ala Asn Asp Asn Ser He 
2270 2275 2280 

Ser Phe Val Lys Pro Gly Ala Trp Gin Gly Thr Tyr Ala Gly Leu 
2285 2290 2295 

Leu Cys Gly Glu Ala Leu He Gin Asn Leu Ala Gin Met Glu Glu 
2300 2305 2310 

Ala Tyr Leu Lys Trp Glu Ser Arg Ala Leu Glu Val Glu Arg Thr 
2315 2320 2325 

Val Ser Leu Ala Val Val Tyr Asp Ser Leu Glu Gly Asn Asp Arg 
2330 2335 2340 

Phe Asn Leu Ala Glu Gin He Pro Ala Leu Leu Asp Lys Gly Glu 
2345 2350 2355 

Gly Thr Ala Gly Thr Lys Glu Asn Gly Leu Ser Leu Ala Asn Ala 
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2360 



2365 



2370 



lie Leu Ser Ala Ser Val Lys Leu Ser Asp Leu Lys Leu Gly Thr 

2375 2380 2385 

Asp Tyr Pro Asp Ser lie Val Gly Ser Asn Lys Val Arg Arg lie 

2390 2395 2400 

Lys Gin lie Ser Val Ser Leu Pro Ala Leu Val Gly Pro Tyr Gin 

2405 2410 2415 

Asp Val Gin Ala Met Leu Ser Tyr Gly Gly Ser Thr Gin Leu Pro 

2420 2425 2430 

Lys Gly Cys Ser Ala Leu Ala Val Ser His Gly Thr Asn Asp Ser 

2435 2440 2445 

Gly Gin Phe Gin Leu Asp Phe Asn Asp Gly Lys Tyr Leu Pro Phe 

2450 2455 2460 

Glu Gly lie Ala Leu Asp Asp Gin Gly Thr Leu Asn Leu Gin Phe 

2465 2470 2475 

Pro Asn Ala Thr Asp Lys Gin Lys Ala He Leu Gin Thr Met Ser 

2480 2485 2490 

Asp He He Leu His He Arg Tyr Thr He Arg 
2495 2500 



44 



